Searching PAJ 


1/1 ^-e? 


PATENT ABSTRACTS OF JAPAN 


(1 1 )Publtcation number : 2002-1 31 796 

(43)Date of publication of application : 09.05^2002 


(5t)Int.CI. 


G03B 5/00 




GD3B 7/00 




N04N 5/232 


(21)Application number 

2000-326092 

(71)Applicant 

OLYMPUS OPTICAL CO LTD 

(22)Date of filing: 

25.10.2000 

(72)lnventor : 

OKUMURA YOICHIRO 


(54) SHAKE REDUCING DEVICE FOR CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a shake reducing . 
device for a camera where a communication line for ^*Jjr*^' 
transferring respective l<inds of control signals or data ,^5>^^ 
among a sequence controlling microcomputer, a camera 
shake correcting microcomputer and other controlling 
circuit functions is minimized and the respective kinds of 


control signals or the data are rapidly transferred. 
SOLUTION: This shake reducing device for the camera 
is equipped with a camera shake detection circuit 
(BOPU 12) outputting an exposure start signal, a central 
control unit (MOPU 1 1) controlling the photographing 
operation of the camera, and the communication line 
having a CLK 41 and a DATA 42 connecting the camera 
shake detection circuit to the central control unit This 
device performs communication by using the lines of the 
CLK 41 and the DATA 42 of the communication line for 
the communication from the central control unit to the 
camera shake detection circuit, and by using the line of 
the DATA 42 of the communication line for the 
communication from the camera shake detection circuit to the central control unit 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. Thls document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Glaim(s)] 

[Claim 1]A shaiting hand detector circuit which outputs an exposure start signal, and a prime 
controller which controls photographing operation of a camera, A communication line which has 
the first communication line that connects between the above-mentioned shaking hand detector 
circuit and the above-mentioned prime controllers, and the second communication line. For 
communication to the above-mentioned shaking hand detector circuit, from a preparation and 
the above-nrientioned prime controller. The Bure mitigation device of a camera using the first 
communication line and second communication line of the above-mentioned communication line, 
and communicating for communication to the above-mentioned prime controller from the above- 
mentioned shaking hand detector circuit using the second communication line of the above- 
mentioned communication line. 

[Claim 2]The Bure mitigation device of the camera according to claim 1, wherein the above- 
mentioned communication line performs serial communication which comprises a clock signal and 
a data signal at least. 

[Claim 3]The Bure mitigation device of the camera according to claim 1 characterized by 
comprising the following. 

A shaking hand detection means by which the above-mentioned shaking hand detector circuit 
detects a shaking hand. 

A shaking hand detector circuit which outputs an exposure start signal from a result of an output 
of the amount calculating means of shaking hands which calculates the amount of shaking hands 
which is equivalent to image movement on a film based on an output of the above-mentioned 
shaking hand detection means, and the above-mentioned amount calculating means of shaking 
hands. 


[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThls document lias been translated by computer. So the translation may not reflect the ori©naI 
precisely. 

2.**** shows the word which can not be translated. 
3 Jn the drawings, any words are not translated. 


DETAILED DESOFHRTION 


[Detailed Description of the Invention] 
[0001] 

[Reld of the Invention]In the camera which carries the function which reduces the shaking hand 
at the time of photography, this invention relates to communication with a shaking hand 
mitigation control oriented microcomputer and the various microcomputers for sequence control 
of a camera especially. 
[0002] 

[Description of the Prior Art]The amount detector circuit of shaking hands built in the camera 
detects the amount of shaking hands, and the camera which has a hand-shake-correction 
function which drives the lens for hand shake correction based on the detected amount, and 
carries out amendment mitigation of the shaking hand is proposed from the former. 
[0003]Since it is required to perform simultaneously opening and closing control of hand shake 
correction and a shutter in the camera which has this hand-shake-correction function, usually, 
Two microcomputers with the microcomputer for sequence control which performs the 
microcomputer for hand-shake-correction control, opening and closing control of a shutter, and 
various motion control other than the shaking hand of a camera are used. 
[0004]When carrying out drive controlling of the hand-shake-correction lens with the 
microcomputer for hand shake correction in parallel to the opening and closing control of a 
shutter with said microcomputer for sequence control, the high speed processing of hand- 
shake-correction processing is required. 

[0005]ln the camera which has the conventional hand-shake-correction function, when it is 
necessary to transmit data to the microcomputer for sequence control while performing hand- 
shake-correction processing. While performing data transfer processing using the serial 
transmission mode, SUBJECT to which it becomes ****** which interrupts hand-shake- 
correction processing, and the performance of hand shake correction fails occurred. 
[0006]Even if it performs data transfer between microcomputers to this SUBJECT, performing 
hand-shake-correction processing, the proposal which maintains the performance of hand- 
shake-correction processing is indicated by JP,H6-138529,A. 

[0007]The hand-shake-correction camera of this JP,H6-1 38529.A, In the hand-shake-correction 
camera which amends a shaking hand by moving a hand-shake-correction means to form a part 
of photographing optical system. The hand-shake-correction control oriented microcomputer 
which is the 1st control means that controls movement of a hand-shake-correction means. The 
sequence control microcomputer which is the 2nd control means that performs sequence control 
of a hand-shake-correction camera. The SIN circuit which is the 1st data transfer means that 
carries out the data transfer by serial transfer between the 1st control means and the 2nd 
control means, a SCUT circuit, and a SCLK circuit, While it has a DATA circuit which is the 2nd 
data transfer means that outputs and inputs a binary signal between the 1st control means and 
the 2nd control means and the 1st control means is controlling the hand-shake-con-ection 
means, it is constituted so that data transfer may be performed via the 2nd data transfer means. 

[0008]That is, during hand-shake-correction processing execution, it is what were and inputted 
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it made to output the binary signal using the DATA circuit which is the 2nd data transfer means, 
data transfer is made possible by short processing time, and the downtime at the time of hand- 
shake-correction processing is shortened. 
[0009] 

[ProblemCs) to be Solved by the Invention]The hand-shake-correction camera currently 
indicated by said JP,H6-138529,A. In order for serial transfer to perform data transfer between a 
shaking hand control oriented microcomputer and the microcomputer for sequence control, The 
1st data transfer means that consists of a SIN circuit, a SOUT circuit, and a SCLK circuit. The 
2nd data transfer means of the exclusive DATA circuit which outputs and inputs a binary signal 
is established, it is outputting and inputting a binary signal by the exclusive DATA circuit which is 
the 2nd data transfer means during hand-shake-correction processing execution in a shaking 
hand control oriented microcomputer, and data transfer is made possible by short-time 
processing. 

[GOIOlDrive mechanisms which, on the other hand, make various optical systems including a 
taking lens, and these various optical systems drive, such as a focus, a diaphragm, a shutter, and 
a film. It is necessary to carry out storage arrangement of the control circuit which carries out 
drive controlling of said drive mechanism and said sequence control microcomputer, the 
microcomputer for blurring correction control, etc. into the case in which it was restricted to the 
camera body. 

[001 1]for this reason ~ a printed wiring board is used for several kinds of electrical part which 
constitutes said microcomputer for sequence control, a hand-shake-correction control oriented 
microcomputer, and various control circuits ~ high — it is necessary to carry out loading 
mounting densely The communication line for performing transmission and reception of various 
control signals or data is also formed in said both microcomputers, said various control circuits, 
and mutual, and said printed wiring board is expected the small size of the shape of a printed 
wiring board. 

[0012]. Thus, differ from the serial communication line which transmits and receives various 
control signals between said microcomputer for sequences, and the microcomputer for blurring 
amendment in the state where small size of the printed wiring board is desired. It becomes the 
increase in the communication line pattern formed in a printed wiring board to provide a serial 
communication line for exclusive use, and it becomes a factor which checks the small size of a 
printed wiring board. 

[0013]In view of such conventional SUBJECT, this invention minimizes the communication line 
which performs various control signals with the microcomputer for sequence control, the 
microcomputer for blurring amendment, and other circuitry for control, or transfer of data. And it 
aims at providing the Bure mitigation device of the camera which can perform promptly 
transmission and reception of various control signals or data 
[0014] 

[Means for Solving the Problem]A shaking hand detector circuit (BCPU12) where the Bure 
mitigation device of a camera of this invention outputs an exposure start signal, The first 
communication line that connects between a prime controller (MCPU1 1) which controls 
photographing operation of a camera, and the above-mentioned shaking hand detector circuits 
and the above-mentioned prime controllers (CLK41 and a communication line which has the 
second communication line (DATA42)) [ have and ] The first communication line and second 
communication line of the above-mentioned communication line are used for communication to 
the above-mentioned shaking hand detector circuit from the above-mentioned prime controller, 
and It communicates for communication to the above-mentioned prime controller from the 
above-mentioned shaking hand detector circuit using the second communication line of the 
above-mentioned communication line. 

[0015]The Bure mitigation device of the camera according to claim 1, wherein a communication 
line of the Bure mitigation device of a camera of this invention performs serial communication 
which comprises a clock signal and a data signal at least 

[001 6] A shaking hand detector circuit of the Bure mitigation device of a camera of this invention 
is provided with the following. 
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A shaking hand detection means to detect a shaking hand. 

The amount calculating means of shaWng hands which calculates the amount of shaking hands 
which is equivalent to image movement on a film based on an output of the above-mentioned 
shaking hand detection means. 

A shaking hand detector circuit which outputs an exposure start signal from a result of an output 
of the above-mentioned amount calculating means of shaking hands. 

[0017]The Bure mitigation device of a camera of this invention various control signals of a prime 
controller (MCPU11) and a shaking hand detector circuit (BCPLI12), and transmission and 
reception of data. When carrying out transmission communication using the clock signal line 41 
and the data signal line 42 of the serial communication line when communicating from a prime 
controller to a shaking hand detector circuit using the serial communication line, and 
communicating from a shaking hand detector circuit to a prime controller, transmission 
communication is carried out using the data signal line 42. It can use also [ communication line / 
with nonvolatile memory, a circuit for ranging of a photographic subject, etc. which made various 
driving control data which transmits and receives said prime controller, various control signals, 
and data in addition to said shaking hand detector circuit memorize ]. A communication line 
number formed in a printed wiring board was reduced, and a miniaturization of a shape dimension 
was attained. 
[0018] 

[Embodiment of the Invention]An embodiment of the invention is described with reference to 
Drawings. Drawing 1 is a block diagram showing the entire configuration of a 1st embodiment of 
the Bure mitigation device of the camera concerning this invention. Drawing 2 is a block diagram 
showing the composition of the shaking hand detector circuit used for a 1st embodiment of this 
invention, Drawing _3_is a perspective view showing the appearance of the camera body having 
the Bure mitigation device of the camera of this invention. Drawing 4 is a timing chart which 
shows the timing of the control communication signal outputted to a shaking hand detector 
circuit from the prime controller of the camera concerning this invention, Drawing 5 i s a timing 
chart which shows the timing of the shutter drive control signal outputted from the shaking hand 
detector circuit of the camera concerning this Invention, Drawing 6 i s a timing chart which shows 
the timing of the control communication signal outputted to a ranging circuit from the prime 
controller of the camera concerning this Invention, Drawing 7 is a timing chart which shows the 
timing of the control communication signal outputted to nonvolatile memory from the prime 
controller of the camera concerning this invention. Drawing 8 i s a timing chart explaining the 
photographing operation of the camera concerning this invention, drawing 9 i s a timing chart 
explaining operation of the shaking hand detector circuit of the camera concerning this invention, 
and drawing 10 t hru/or drawing 12 are the flow charts explaining general-view operation of the 
camera concerning this invention, Drawing 13 is a flow chart explaining front curtain run start 
operation of the shutter of the camera concerning this invention. 

[0019]In order to make easy an understanding of the Bure mitigation device of the camera which 
uses drawing 3 fi rst and is applied to this invention, the relation of the angular velocity added to 
the XYZ axis and camera in a camera is explained. 

[0020]As shown in drawing 3. the Z-axis is set as the optical axis direction of the photographing 
optical system 2 which has an'anged the lens for photography to the camera body 1, the X-axis 
is set as the longitudinal direction which intersects perpendicularly with the Z-axis through this 
Z-axis, and a Y-axis is set as the sliding direction which similarly intersects perpendicularly with 
the Z-axis through the Z-axis. 

[0021]The angle-of-rotation ingredient of the circumference of these X-axis, a Y-axis, and the 
axis of the Z-axis is set to thetax, thetay, and thetaz, respectively. The shaking hand detection 
sensor 3X which detects thetax of the X-axis among this angle-of-rotation ingredient, and the 
shaking hand detection sensor 3Y which detects thetay of a Y-axis are arranged. 
[0022]As for these shaking hand detection sensors 3X and 3Y, an angular velocity sensor, an 
acceleration sensor, etc. are used. Here, detection of the variation of angle-of-rotation thetax 
and thetay, i.e., angular velocity omegax, and omegay shall be performed as the shaking hand 
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detection sensors 3X and 3Y using the angular velocity sensor which is a vibration gyroscope, 
respectively. 

[0023]If said camera body 1 rotates only angle-of-rotation thetax by a shaking hand, only thetax 
will also rotate the photographing optical system 2 and the film plane with which the camera 
body 1 is loaded will also rotate. At this time, the object image which was in the center position 
of a film plane moves to the position which only thetax rotated. Said shaldng hand detection 
sensor 3X detects angular velocity omegax in the case of movement of this object image. The 
shaking hand detection sensor 3Y detects similarly the object image movement speed of Y shaft 
orientations. 

[0024] Based on angular velocity omegax detected by these shaking hand detection sensors 3X 
and 3Y, and omegay, when a shaking hand becomes below a predetermined value, photographic 
subject exposure is carried out, or the lens which is built in the photographing optical system 2 
and which carries out shaking hand offset is displaced, and photographic subject exposure is 
carried out. 

[0025]The release switch 7, the display panel 8, and the power switch 9 grade are provided in 
this camera body 1. Said release switch 7 has the two-step stroke which directs photographing 
preparation operation and photographing operation, and photographing preparation operation is 
directed by the 1st step of strokes, and it directs photographing operation by the 2nd step of 
strokes. Said display panel 8 is a liquid crystal display panel which displays the set-up 
information, including photographing mode, the number of pieces of a photographing film, the 
state of a camera, etc. Said power switch 9 is a switch for making supply of the power supply 
which drives the various control drive functions built in the camera body 1 turn on and off, and 
switching to the state which can be photoed, and the state which cannot be photoed. 
[0026]Next, the internal configuration which carries out drive controlling of the various control 
drive functions built in said camera body 1 using drawing 1 i s explained. 
[0027]The numerals 11 in a figure are the prime controllers (MCPU is only called hereafter) 
which comprised a microcomputer for the sequence control for controlling the drive of the whole 
camera. 

[0028]The BCEN terminal which carries out on-off control of the communication with the 
microcomputer 12 for shaking hand detection (BCPU is only called hereafter) to this MCPU11, 
The CLK terminal for driving clock signals which transmits and receives the various controHead 
signals and data BCPU12 and for [ which are mentioned later / IC14 and EEPR0M15 ] automatic 
focuses, and the data terminal for control data signals are provided. 

[0029]The BCEN terminal of this MCPU11 is connected to said BCPU12 via the BCEN signal line 
40, and said CLK terminal and the data terminal are connected to BCPU12 via the clock signal 
line 41 and the data signal lines 42 which transmit a signal with a serial communication method, 
respectively. 

[0030]Said BCPU12 is a basis of the directions from MCPU11. and when detection data 
processing of the shaking hand was carried out, a shaking hand composition absolute value is 
calculated and the shaking hand composition absolute value turns into below a predetermined 
value, it communicates a shutter drive signal to said MCPU11. For this reason, amplification 1013 
is connected to said BCPU12 via the signal wire 43, and said shaking hand detection sensors 3X 
and 3Y are connected to this amplification IC13 via the signal wires 44 and 45. 
[0031]The composition of said BCPU12 and amplification 1013 is explained using drawin g 2. The 
amplifying circuits 61 and 64 where said ampiification IC13 amplifies the angular velocity signal 
detected with the angular velocity sensor which are said shaking hand detection sensors 3X and 
3Y, It consists of the low pass filters (LPF is called hereafter) 63 and 66 which reduce the 
highpass filters (HPF is called hereafter) 62 and 65 and high frequency noise which remove the 
temperature drift of the output of each amplifying circuits 61 and 64. 
[0032]Said amplifying circuits 61 and 64 amplify the blurring signal from said shaking hand 
detection sensors 3X and 3Y in a predetermined size, and the amplified output at the time of a 
state of rest without blurring is offset by the reference voltage Vref generating circuit which is 
not illustrated at the reference voltage Vref. 

C0033]Said B0PU12 consists of the amount operation part 70 of shaking hands, and the amount 
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judgment part 74 of shaking hands, and the amount judgment part 70 of shaking hands, A/D 
converter 71 which changes into digital ones the angular velocity signal of each shaking hand 
detection of the circumference of the predetermined X-axis by which signal processing was 
carried out, and the circumference of a Y-axis from an analog by said amplification IC13, 72 It 
comprises the amount synchronizer 73 of shaking hands which carries out calculation 
composition of the absolute value of each angular velocity of the circumference of the X-axis 
changed into the digital signal by these A/D converters 71 and 72, and the circumference of a 
Y-axis. 

[0034]The absolute value of the angular velocity computed by this amount synchronizer 73 of 
shaking hands can be changed into the image movement speed on a film, the focal distance f is 
known beforehand, and it becomes possible to treat as an absolute value of the angular velocity 
applied to a camera by the amount judgment part 74 of shaking hands. 

[0035]The AFCEN terminal which carries out on-off control of the drive of automatic focus IC 
(AFIC is only called hereafter) 14 is provided in said MCPU1 1. It is connected with the AFCEN 
terminal of said MCPU1 1 via the AFCEN signal line 46, and said AFIC14 is connected to said 
CLK terminal and the data terminal via the clock signal line 41 and the data signal lines 42. 
[0036]The object image which passed the taking lens 4 built in said photographing optical system 
2 is divided into this AFIC 14 by the quick return mirror 5, and the distance to a photographic 
subject is calculated in it based on two images drawn via the automatic focus optical system (AF 
optical system is only called hereafter) 6. This AFIC14 is in a field almost equivalent to the film 
plane which is not illustrated by optical axis distance, and on AnC14, Two or more line sensors 
are formed, the above-mentioned clock signal line 41 and the data signal lines 42 are used for 
MGPU11, and the signal of two images by which image formation was carried out on this line 
sensor is communicated. 

C0037]Said MCPLI11 carries out operation detection of the amount of gaps of the suitable 
focusing state of said taking lens 4, and a focus from said two or more transmitted line sensor 
signals using this AFIC14 to said signal lines 41 and 42. 

[0038]The EPCEN terminal which carries out on-off control of the communication with 
EEPR0M15 which is nonvolatile memory is provided in said MCPU1 1. It Is connected to said 
EPCEN terminal via the EPCEN signal line 47. and said EEPR0M15 is connected to said CLK 
terminal and the data terminal via the clock signal line 41 and the data signal lines 42. 
[0039]This EEPR0M15 is a storage cell which carries out storing memory of the information 
data, such as various indicative datas. such as adjustment of the various drive controlling 
mechanisms in the camera body 1 and correction data, control data in the various modes set up 
at the time of photography, and photographing mode, a film top numeral, at the time of 
manufacture of a camera. 

[0040]Interface Division ICflRC is only called hereafter) 16 is connected to said MCPU11 via the 
parallel communication line 48. and, as for this inC16. Motor Driver 17 is connected to it via the 
parallel communication line 49. In this Motor Driver 17. the focus motor (LD motor is only called 
hereafter) 18 which drives the focussing lens of said taking lens 4, and said quick return mirror 5 
An up-and-down drive. The shutter motor which performs shutter charge of the focal plane 
shutter which is not illustrated. (MS motor is only called hereafter) The film motor (WD motor is 
only called hereafter) 20 which performs winding up and rewinding of a film with which 1 9 and the 
camera body 1 were loaded is connected. 

C0041]They are provided by the MGF terminal and MGS terminal which output the signal which 
controls the run of the front curtain of a focal plane shutter, and a rear curtain which is not 
illustrated to said MCPU1 1 , and for this MGF terminal. The magnet 23 for fi-ont curtain 
maintenance is connected via the transistor 21, and the rear curtain holding magnet 24 is 
connected to this MGS terminal via the transistor 22. 

[0042]lt is a basis of the control signal which carries out on-off control of said transistors 21 
and 22 from this MGF terminal and a MGS terminal, and each holding magnet 23 and 24 of said 
front curtain and a rear curtain is magnetized, and a run of a shutter is controlled. 
[0043]Two or more operation switches 25-29 are connected to said MCPU11. The power switch 
which turns these switches on and off by operation of the power switch 9 provided in said 
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camera body 1 . (PWSW is called hereafter) The rear lid open/close switch (BKSW is called 
hereafter) 26 which detects the switching condition of a rear lid provided in the back of the 
camera body 1 opened and closed when loading 25 and the camera body 1 with a film, The 1 st 
release switch [ one / the release switch / the 1 st step stroke (half press) of said release 
switch 7 ] (1 RSW is called hereafter) 27, The 2nd release switch [ one / the release switch / the 
2nd step stroke (full press) of said release switch 7 ] (2RSW is called hereafter) 28, The 
rewinding switch which performs film rewinding operator guidance when rewinding the film with 
which the camera body 1 was loaded in the middle of photography. (RWSW is called hereafter) It 
consists of 29 and predetermined voltage is given to the terminal connected with said MCPU1 1 
of these switches 25-29 via the pull-up resistors 25a-29a, respectively. 

[0044]That is, each switches 25-29 that it is an OFF state to MCPU1 1. It is the high (H) level on 
the voltage supplied via the pull-up resistors 25a-29a, and if one [ the switches 25-29 ], the 
supplied voltage through the pulhup resistors 25a-29a will serve as the low (L) level. By the 
change to L of the input terminal of MCPU1 1 of the switches 25-29 from H, processing 
according to operation of the switch is performed. 

[0045]If a rear lid is opened wide, it becomes one, and if said BKSW26 is closed, it will become 
OFF. The film with which the camera body 1 was loaded, When a photograph is taken to a film 
end and a film end is detected, film rewinding operation is performed automatically and said 
RWSW29 is a switch operated when rewinding a film in the middle of the photography which is 
not photoed to the film end. 

C0046]Display IC30 which carries out drive controlling of the liquid crystal panel 31 provided in 
the indicator 8 of said camera body 1 is connected to said M0PU1 1 via the communication line 
50. This display IO30 is a basis of the display control signal from MCPU11, and an indicative data, 
carries out drive controlling of the liquid crystal panel 31, and displays photographing mode, a 
photographing state, the number of film tops of the camera body 1, etc. 

[0047]It extracts to said MCPU1 1 via the communication line 52, Motor Driver 32 is connected 
to it, and the diaphragm motor (AV motor is called hereafter) 33 which carries out the opening- 
and-closing drive of the opening of the diaphragm by which drive controlling is carried out by this 
diaphragm Motor Driver 32 is connected to rt. This diaphragm Motor Driver 32 makes the AV 
motor 33 drive according to the photographic subject luminosity from M0PU1 1, and carries out 
the acjjustment drive of the opening of a diaphragm. 

[004B]The timing of the serial communication of MCPU11 and BCPU12 of the camera body 1 of 
such composition is explained using drawing 4 . In performing shaking hand detecting operation, 
fr-om MCPU1 1 to BCPU12 MCPU1 1. Use a BCEN terminal as the high (H) level from the low (L) 
level, and change of H level is transmitted via the BCEN signal line 40 from the L A clock signal 
is transmitted via the clock signal line 41 fi-om (the BCEN signal 40 is called hereafter) and a 
CLK terminal. According to (the CLK signal 41 is called hereafter) arid this clock signal, blurring 
detection indicative data is transmitted via the data signal lines 42 from a data terminal (the 
DATA signal 42 is called hereafter). 

[0049]When this communication clock shall be 1 MHz, actual data communication times are an 
BmicroSEC grade, but as the handshake of CPUs of MCPU1 1 and BGPU12 takes time and it is 
shown in drawing 4. it takes the time about about 43microSEC on the whole. 
[0D50]If BCPU12 calculates the absolute value of the angular velocity of the circumference of 
the X-axis by a shaking hand, and the circumference of a Y-axis by the basis of a blurring 
detection indication signal from said MCPU1 1 and it is judged with the predetermined amount of 
shaking hands, the front curtain run start signal of a shutter will be transmitted to said MCPU1 1 
via the DATA signal line 42. 

[0051 ]The timing of the front curtain run start signal transmitted to the data terminal of 
MCPU11 via the DATA signal line 42 from this B0PU12 is shown in drawing 5 . The DATA signal 
42 which is a front curtain run start signal outputted from this BCPU1 2 transmitted the pulse 
signal of the signal width of SmicroSEC twice, in order to prevent the erroneous detection of 
MGPU11, and it has set it as 1 SmicroSEC on the whole. This signal width is set as detectable 
signal width, taking the processing speed of MCPU1 1 into consideration, and when the 
processing speed of MCPU1 1 is early, it can shorten signal width. 
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C0052]The transmit timing of the front curtain run start signal from this BCPU12 to IVICPU11, If 
the timing which exists based on predetermined lapsed time from the operation start signal with 
which the BCEN signal 40 of MCPU1 1 was transmitted to BCPU12 is set up. it is considered as 
ability ready for sending at the data terminal of MCPU1 1 using the DATA signal line 42 by things. 
It also makes it possible to share the data communications of AFIC14 and EEPR0M15 with the 
CLK signal line 41 and the DATA signal line 42. The timing of this front curtain run start signal is 
mentioned later. 

[0053]Said AFIC14 detects the amount of gaps of a focus so that it may be in the suitable 
focusing state of said taking lens 4. 

[0054]The communication timing of these MCPU11 and AFIG14, as shown in drawing 6 , MCPU11 
passes the APCEN signal line 46 for an AFCEN terminal to H level, when the sensor information 
of AFIC14 is required — AnC14 — directions of operation — giving (the APCEM signal 46 is 
called hereafter) — the CLK signal 41 is supplied from a CLK terminal. Synchronizing with this 
CLK signal 41, AnC14 is supplied to the data terminal of MCPU11 by making pbcel information of 
a line sensor into the DATA signal 42. The pixel information of the line sensor supplied to 
MCPU1 1 from this AFIC14 is transmitted as 1-pixel 8-bit data. 

[0055]The timing of the variety-of-information communication with said EEPR0M15 and 
MCPU11, As shown in drawing 7 . when the information memorized by EEPR0M15 is required for 
MCPU1 1, Via the EPCEN signal line 47 by using an EPCEN terminal as H level. Make EEPR0M15 
into an operating state (the EPCEN signal 47 is called hereafter), transmit the CLK signal 41 
from a CLK terminal, and it synchronizes with this CLK signal 41, The DATA signal 42 of the 
command which reads the data memorized by EEPR0M15, and the address of Information 
needed is outputted from a data terminal. By the command of the DATA signal 42 from this 
MCPU1 1 . and the basis of an address, EEPR0M15 returns the information data memorized to 
the directed address synchronizing with the continuing clock signal to a data terminal using the 
DATA signal 42. 

[0056]On the other hand, when making EEPR0M15 memorize information. It memorizes with 
outputting a write address and a write data following the command which writes in data. 
[0057]That is, said BCPU12, AFIC14, and EEPR0M15 are received from the BCEN terminal, 
AFCEN terminal, and EPCEN terminal of said MCPU11, A driving signal (BCEN. APCEN, and 
EPCEN signal) is sent. While driving with this driving signal, on the other hand, the CLK signal 41 
required for serial communication is transmitted to a target using the same communication line 
ft-om a CLK terminal, and it synchronizes with this CLK signal 41, The DATA signal 42 which 
carries out drive controlling of BCPU12, AFIC15. and EEPR0M15 is transmitted and received 
using the same communication line. 

[0058]Said IFIC16, a motor drive control signal is supplied via the parallel communication line 48 
fr-om MCPU11. The motor drive control signal supplied to this inC16 makes a focusing position 
drive-controlling-drive said taking lens 4 for the LD motor 1 8 by Motor Driver 1 7 based on the 
focusing position Information on the taking lens 4 detected by said ARC 14. By control of Motor 
Driver 17. a right reverse drive is possible for this LD motor 18, and it enables the drive of the 
focussing lens of the taking lens 4 in the near direction and the infinite direction. 
[0059]The MS motor 19 is made to drive via Motor Driver 17 by the basis of the driving control 
signal from MGPU11, and up-and-down operation of the quick return mirror 5 and shutter charge 
of the focal plane shutter which is not illustrated are performed. It is made for this kukri turn 
mirror 5 to make a film plane project object light in the case of the rise state which was made to 
reflect object light in the AF optical system 6, and was made to avoid from an optic axis in the 
case of the down state which has been arranged on the optic axis of said taking lens 4, and has 
been arranged on this optic axis. A focal plane shutter carries out projection control of the 
predetermined time object light at a film plane, and consists of a front curtain and a rear curtain, 
and object light is exposed by the film between runs of this front curtain and a rear curtain. By 
control of Motor Driver 17, a right reverse drive is possible for this MS motor 19, and it makes 
possible up and down of the quick return mirror 5, and shutter charge of a focal plane shutter. 
[OOaOjThe WS motor 20 is made to drive by Motor Driver 1 7 by the basis of the driving control 
signal from MCPUl 1, the piece of the film which is not illustrated taken a photograph is rolled 
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round by one piece, or a film is rolled back when all the film pieces carry out the end of 
photography. Winding-up rewinding of a film is performed by driving this WD motor 20 in tiie 
direction in which a film winds up the unillustrated spool for winding up by normal rotation, and 
driving in the direction which rewinds a film to the spool of a cartridge by inversion. 
[0061]The transistors 21 and 22 are what controls the magnetization holding the run of the front 
curtain of a focal plane shutter, and a rear curtain which is not illustrated of the magnets 23 and 
24, If the signal [ one / a signal / of MCPU1 1 / the MGF terminal and MGS terminal / the 
transistors 21 and 22 ] is supplied. Front curtain maintenance MG23 and rear curtain 
maintenance MG24 are magnetized, and it is in the state where suction holding of the front 
curtain and rear curtain of a focal plane shutter was carried out to these front curtain 
maintenance MG23 and rear curtain maintenance MF24. If the control signal which the transistor 
21 makes turn off from the MGF terminal of MCPU1 1 is supplied, magnetization of front curtain 
maintenance MG23 will be canceled, a front curtain will run, if the control signal which turns off 
the transistor 22 from said MGS terminal is supplied, magnetization of rear curtain maintenance 
MG24 will be canceled and a rear curtain will run. 

[0062]The control timing of MGPU1 1 of the photographing operation of the camera device of 
such composition is explained using drawin g 8. 

[0063]If the power switch 9 of said camera body 1 is operated and driving power is supplied to 
each drive function from the state which can be photoed, i.e., the power supply battery which is 
not illustrated, the ON operation of said power switch 9 will be detected by MGPU1 1 as ON 
operation of PWSW25. MGPU11 which detected one of this PWSW25, EEPR0M15 with the 
EPCEN signal 47, [ carry out ON operation and ] Supply the CLK signal 41 and the various 
adjustment data by which storing memory is carried out Is read from a data terminal to 
EEPR0M15 using the DATA signal 42 synchronizing with this CLK signal 41, The various data 
read in said EEPR0M15 to RAM in MCPU11 is developed (shown in [ A1 ] a figure). That is, the 
camera body 1 will be in a photography preparatory state. 

[0064]Next. one [ said 1RSW27 ] if the 1st step stroke operation of the release switch 7 is 
carried out. Based on the one information on this 1RSW27. MCPU11 outputs the BCEN signal 40. 
and operates BCPU12, and transmits the Bure detection start directions (shown in [ A2 ] a 
figure) with the DATA signal 42 synchronizing with the CLK signal 41 and this CLK signal 41. 
BCPU12 performs the amount composite arithmetic of shaking hands based on the angular 
velocity of the circumference of X by which is a basis, and detected by said shaking hand 
detection sensors 3X and 3Y from MCPU1 1 to the Bure detection directions, and amplification 
processing was carried out by said amplification IC12, and a Y-axis. 

[0065]On the other hand, after the shaking hand detection start directions to said BCPU12 end 
MCPU11. The AFCEN signal 46 which operates ARC14 is transmitted, it is made to synchronize 
with the CLK signal 41, the DATA signal 42 of reading operation directions of distance 
measurement data is transmitted, and this ARCI 4 transmits the picture element data of said line 
sensor to MCPU11 with the DATA signal 42 (A3 in a figure). Said MCPU1 1 calculates the 
amount of gaps of the focus of the taking lens 4 from the picture element data transmitted from 
ARCH, and calculates the drive quantity of a focussing lens (A4 in a figure). Based on the drive 
quantity of this calculated focussing lens, the driving control signal of the LD motor 18 is 
supplied to Motor Driver 17 via the communication line 48 and IFIC16, and the focussing lens of 
the photographing optica! system 2 is driven to a focusing position by the drive of the LD motor 
18 (A5 in a figure). 

[0066]The light measurement circuit which is not illustrated is driven, the luminosity of a field is 
measured, and the time of the second of shutter opening and closing and a diaphragm value are 
calculated (inside A6 of a figure). 

[0067]Next, one [ 2RSW28 ] when the 2nd step stroke operation of the release switch 7 is 
carried out. By the basis of the one information on this 2RSW28, MCPU11, transmitting the 
BCEN signal 40, the CLK signal 41, and the DATA signal 42 to BCPU12, and using said 
communication lines 41 and 42 — said BCPU12 — mirror rise information — transmitting (inside 
A7 of a figure). The control signal to which ON operation of said transistors 21 and 22 is carried 
out from a MGF terminal and a MGS terminal is supplied, said front curtain maintenance MG23 
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and rear curtain maintenance MG24 are magnetized, and the front curtain and rear curtain of 
said shutter are made to hold. 

[0068]Next, via the communication line 48 and inC16, MCPU11 transmits the driving signal of 
the MS motor 19 to Motor Driver 17, and by the drive of this MS motor 19. Said quick return 
mirror 5 is driven in the mirror rise state to which it is made to evacuate from on the optical 
path of the taking lens 4, and via the communication line 52, it extracts to the diaphragm driver 
32, the driving signal of the motor 33 is supplied, and the opening of the diaphragm according to 
the luminance value of said field is set up (inside A8 of a figure). 

C0069]On the other hand, said BCPU12 After supply of the mirror rise information (A7) from 
NCPU1 1, Shaking hand detection is carried out, and after the narrowing-down operation finish of 
the diaphragm by mirror rise, if it detects that the shaking hand became less than the specified 
quantity, a fr-ont curtain run start signal (A9 in a figure) will be outputted to BCPU12 to MCPU1 1 
using the DATA signal 42. 

[0070]ln response to the front curtain start signal (A9) from this BCPU12, MCPU1 1, Supply the 
control signal which turns off the transistor 21 from a MGF terminal, and it is made to run the 
front curtain of the focal plane shutter which is not canceled and illustrating magnetization of 
said front curtain maintenance MG23 (inside A10 of a figure). And the control signal which turns 
off the transistor 22 from a MGS terminal is supplied, magnetization of said rear curtain 
maintenance MG24 is canceled, and it is made to run a rear curtain after progress at the time of 
the shutter opening-and-closing second by which operation setting out Is carried out with the 
luminance value of said field (inside A1 1 of a figure). It becomes time for the time lag (A10-A1 1) 
of a run start of this front curtain and a rear curtain to expose an object image on a film. 
[0071]A run of the rear curtain of said focal brain shutter receives BGPU12, after an end. i.e., 
exposure, is completed, and MCPU11 communicates the end of exposure using the BCEN signal 
40, the CLK signal 41. and the DATA signal 42 (inside A12 of a figure). 
[0072]then, the reverse drive of the MS motor 19 Is carried out to Motor Driver 17 via the 
communication line 48 and IRGie, and said quick return mirror 5 is returned on the optic axis of 
the taking lens 4 — mirror down operation being carried out and. Diaphragm Motor Driver 32 is 
controlled, the AV motor 33 is driven, and a diaphragm is returned to an opened condition (inside 
A1 3 of a figure). 

[0O73]The MS motor 19 Is driven via IFIC16 and Motor Driver 17, and shutter charge of a focal 
plane shutter is performed (inside A14 of a figure). 

[00743The WD motor 20 is driven via inC16 and Motor Driver 17, a film is wound up by one 
piece further again (inside A15 of a figure), and the photographing operation of ******** is 
completed. 

[0075]The 2nd step stroke operation of the release switch 7 mentioned above is carried out, and 
the processing timing fr-om after the mirror rise information and telecommunications (A7) of said 
BCPU12 to the rear curtain run start (A1 1) of a shutter is explained in full detail using the one 
information on said 2RSW28 using drawin g 9. Drawin g 9 (a) is what showed the synthetic angular 
velocity which compounded the absolute value of the Bure acceleration of the circumference of 
the X-axis, and the circumference of a Y-axis by the amount synchronizer 73 of shaking hands 
of said BCPU12 by the circumstances of time, and shows the state of judging the synthetic 
angular velocity by the one or less reference value THB and said amount judgment part 74 of 
shaking hands. 

[0076]As shown in drawin g_9_(b), when one [ 2RSW28 ], MCPU11, As shown in drawing 9 (e). the 
magnet for front curtain maintenance and rear curtain maintenance of a shutter is magnetized, 
and as the MS motor 19 is driven after adsorption maintenance and a shutter is shown in 
drawing 9 (c), the mirror rise of a quick return mirror and ****** of a diaphragm are performed. 
The synthetic angular velocity which is an output signal of the amount synchronizer 73 of 
shaking hands as shown in drawing 9 (a) after completing nan-owing down of a mirror rise and a 
diaphragm, The moment of being less than reference-value THB1 is judged by the amount 
judgment part 74 of shaking hands, the DATA signal 42 is used from MCPU1 1 at the moment of 
being less than reference-value THB1, and a front curtain run start signal (A9) is outputted. By 
the basis of the front curtain run start signal (A9) from BCPU12, MCPU11, Turn off 
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magnetization of the front curtain holding magnet 23, and it is made to run a shutter front 
curtain (MO), and magnetization of the rear curtain holding magnet 24 is turned off, and it is 
made to run a shutter rear curtain after the specified time elapse set up by the luminosity of the 
field from this front curtain run start (A1 1). 

[00773By such operation, when blurring becomes below standard composition angular velocity, 
the DATA signal 42 of a serial communication line is used from BCPU1 2, A shutter drive start 
signal can be transmitted to MCPU11, and in order to carry out shutter opening and closing in 
the time of a predetermined second by the basis of this shutter drive start signal, photography 
without the influence of blurring is attained. 

[0078]Next, the processing operation of MCPU1 1 of the camera body 1 of this invention is 
explained using drawing 10 t hru/or drawing 1 2 . 

[0079]If the camera body 1 is loaded with a cell and a driving source is supplied to electrical 
systems, such as various electric circuits inside the camera body 1 , and drive mechanism, the 
reset circuit inside said electric circuit operates, and MCPU1 1 and BCPU12 will be reset and will 
be performed from a head in the program stored. 

C0080]At Step SI, MCPU1 1 is initialized, the required adjustment value and correction value 
information data which are memorized by initialization of the various input/output port of 
MCPU1 1 , initialization of the register for an operation, initialization of RAM, and EEPR0M15 are 
read, and it develops in the memory of MCPU11 inside. 

[0081]When a cell is lost at Step S2, it confirms whether various drive mechanisms are 
completed in the normal state, and in not being in a normal state, it performs processing which 
returns drive mechanism to normal. It is in states, like the film by which the shutter by which the 
quick return mirror 5 will not specifically be thoroughly downed on the optic axis of the taking 
lens 4, for example, and from which the diaphragm is not an opened condition is not charged 
cannot be winding up, or a film rewinds and it is on the way. 

[0082]The state of PWSW25 is checked at Step S3. When change does not have PWSW25 at an 
ON state, Step S8 or subsequent ones is performed, and when PWSW25 is an OFF state, drive 
controlling of display IC30 is carried out, the liquid crystal display panel 31 Is made display OFF, 
and it returns to said step S3. 

[0083]When it is detected that PWSW25 changed from the OFF state to the ON state, it shifts 
to Step S5, required photographing processing various data is read from EEPR0M15, and it 
develops in the memory inside MGPU1 1. 

[0084]At Step S6. drive controlling of said display IC30 Is carried out. display ON operation of 
said liquid crystal display panel 31 is carried out. and the state of the camera about photography 
is displayed. As this display information, they are the charge existence of a film, the number of 
photographing film pieces, various photographing modes, etc. 

C0085]Photographing preparation operation is performed at Step S7. This photographing 
preparation operation is charge etc. of main KONDENSAHE which is a driving source for 
stroboscopes which is not changed into the state which can photo the photographing optical 
system 2 when the photographing optical system 2 is a collapsible-mount-type camera, or is not 
illustrated, for example. 

C0086]Change of BKSW26 detects opening and closing of the rear lid of the camera body 1 at 
Step S8. When there is no change in BKSW26, Step S10 or subsequent ones is performed. Since 
the rear lid could open and the rear lid may have been closed after film loading when BKSW26 
had change of OFUHE from one, rapid-winding operation rolled [ to / of a film / the 1st piece ] 
round by step S9 is performed. 

[0087]RWSW29 is detected at Step S10. If RWSW29 is turned on, in order to rewind the film in 
the middle of the photography with which the camera body 1 is loaded at Step S1 1, said WD 
motor 20 is made to drive. 

[0088]The state of 1RSW27 is detected at Step 812. If 1RSW27 is off, return processing will be 
repeated to Step S3, and if 1RSW27 is one, Step 813 or subsequent ones will be performed. 
C0089]Start indication communication of the Bure detection is performed to MCPU11 to 
BCPU12 at Step SI 3. Based on the Bure detection start directions communication from 
MCPU11, BCPU12 operates amplification IC13 and starts detection of angular velocity. 
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[0090]Ranging information and telecommunications are performed to MGPU11 to AFIC14 at Step 
SI 4. The distance measurement data of the camera body 21 and a photographic subject is 
received, the amount of gaps of the focus of the taking lens 4 is calculated at Step SI 5 based 
on this distance measurement data, and the movement magnitude of the lens for a focus in the 
taking lens 4 Is calculated from this amount of gaps. The movement magnitude of this called-for 
focussing lens is predetermined within the limits, or it judges at Step SI 6. the movement 
magnitude of the focussing lens in this step SI 6 calculated at said step SI 5 as a result of the 
judgment is predetermined within the limits — if it becomes, a focussing lens is in a focusing 
position — it judges and Step SI 8 or subsequent ones is performed. The movement magnitude 
of said focussing lens via IFIC16 and Motor Driver 17 based on the movement magnitude which 
is outside the predetermined range and which was calculated at said step SI 5 by Step SI 7 when 
judged, The LD motor 18 is driven, a focussing lens is moved, it returns to Step SI 2 again, and 
processing is repeated. 

[d091]With the photometry sensor which is not illustrated at Step SI 8, the luminosity of a field is 
measured and the time of the shutter opening-and-closing second according to field luminosity 
and a diaphragm value are calculated at Step S19 based on the luminosity of the measured field. 
[0092]Next, the operating condition of 2RSW28 is detected at Step S20. If this 2RSW28 is one. 
Step S22 or subsequent ones will be performed, and if off, the operating condition of said 
1 RSW27 will detect at Step S21. At Step S21, if 1RSW27 is judged to be an ON state, return 
processing will be repeated to Step S20, and if it Is judged that it is an OFF state, return 
processing will be repeated to said step S3. 

C0093]At Step S22, the start of mirror rise operation of the quick return mirror 5 is 
communicated to M0PU1 1 to BGPU12. BCPU12 which received start communication of quick 
return mirror rise operation drives amplification 1013, and starts detection of the angular velocity 
by a shaking hand. BGPU12 at this time makes amplification 101 3 drive, only the shaking hand 
angular velocity of the circumference of X and a Y-axis is detected, and comparison with that 
synthetic angular velocity and reference value is not performed. 

[0094]With Step S23, the holding magnets 23 and 24 of a front curtain and a rear curtain are 
magnetized, and the front curtain and rear curtain of a shutter are made Into an adsorption 
holding state. [ said step S22 ] [ to B0PU12 ] [ communication / of mirror rise operation / 
start ] [ the transistors 21 and 22 ] Next, in order to narrow down to a con-esponding quick 
return mirror 5 to luminosity of field according to mirror rise state nan^wing-down-dlaphragm 
value at Step S24, the MS motor 19 is made to drive via IFIC16 and Motor Driver 17. 
C0095]An end of nan-owing down of the diaphragm by the mirror rise of the quick return mirror 5 
of said step S24 will perform front curtain run start signal detecting operation by said BCPU12 
at Step S25. Although the details of the front curtain run start signal detecting operation of this 
step S25 are mentioned later. If the synthetic angular velocity of the angular velocity of the 
circumference of X obtained fi-om amplification 101 3 by B0PU12 and a Y-axis Is judged below in 
standard composition angular velocity and it is judged below with standard composition angular 
velocity, a front curtain run start signal will be transmitted to M0PU1 1. 

[0096]In response to the front curtain run start signal from B0PU12 of said step S25, MCPU1 1 , 
At Step S26, turn off said transistor 21, and cancel magnetization of said front curtain holding ' 
magnet 23, make it run a shutter front curtain, start exposure, vacate the interval at the time of 
a predetermined shutter second, and said transistor 22 is turned off. Cancel magnetization of 
said rear curtain holding magnet 24, it is made to run a shutter rear curtain, and exposure is 
made to complete. 

[0097]At Step S27, MGPU1 1 communicates the completion of exposure to BCPU12, and by the 
basis of this exposure completion notification. BCPU12 suspends the comparison operations of 
synthetic angular velocity detection and reference angle speed, and it also stops operation of 
amplification 1013. 

C0098]At Step S28, MCPU1 1 carries out inversion driving of the MS motor 19 to IFIC16 via 
Motor Driver 1 7, and carries out the mirror down of the quick return mirror 5 on the optic axis of 
the taking lens 4. and it makes a diaphragm an opened condition. Next, perform shutter charge at 
Step S29. and it is detected whether the camera body 1 is loaded with the film at Step S30, If 
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loaded with the film, the WD motor 20 is made to drive via IRC16 and Motor Driver 17 at Step 
S31, and it winds up by one piece of the film taken a photograph. After being judged with the 
camera body 1 not being loaded with the film at said step S30 or completing film winding up for 
one piece at said step S31, it returns to said step S3, and processing operation is repeated. 
[00993Next, the front curtain run start signal detecting operation of said step S25 is explained 
using drawing 13. 

[0100]After narrowing down of the diaphragm by the mirror rise of the quick mirror 5 of said step 
S24 is completed, it shifts to the front curtain run start signal detecting operation by said 
BGPU12 of said step S25, and initial setting of the timer built in BCPU12 at Step S40 is carried 
out. Even if this timer does the detection operation of the predetermined time angular velocity, 
when not reaching below a reference value, it has the necessity of making a front curtain run of 
a shutter starting. Shutter operation will not be possible until angular velocity will reach below a 
reference value, if time of this angular velocity detection data processing is not set up, and a 
shooting chance will be missed. For this reason, time to perform shaking hand detection is set 
up, and it enables it to drive a shutter when that time passes. Next, it is judged by said amount 
judgment part 74 of shaking hands that the synthetic value of the shaking hand angular velocity 
which was made to start said timer at Step S41, and was compounded by said amount 
synchronizer 73 of shaking hands at Step S42 is the one or less reference value THB, And a 
front curtain run start signal (A9) is transmitted to the data terminal of MCPU1 1 using the DATA 
signal 2, and it is judged whether the 1st change on H level was detected from L level of the 
beginning of this front curtain run start signal. 

[0101]If the change on H level of said ft-ont curtain run start signal from L level is detected as a 
result of the judgment of this step S42, and Step S44 or subsequent ones is not performed and 
detected, it will be judged whether the timer started at said step S41 by Step S43 carried out 
specified time elapse. If specified time elapse is returned and carried out to said step S42 when 
specified time elapse has not been carried out, Step S46 or subsequent ones will be performed. 
[0102]In Step S44, it is judged whether the 2nd change on H level of the front curtain run start 
signal by the DATA signal 42 from said BCPU12 from L level was detected, If the change on H 
level ft-om this 2nd L level is detected, Step S46 or subsequent ones will be performed, and if 
change on H level is not detected ft-om L. it will be judged whether the timer started at said step 
S41 by Step S45 carried out specified time elapse. If the timer has not carried out specified time 
elapse and specified time elapse is returned and carried out to Step S44, the timer operation of 
BCPU1 2 will be stopped at Step S46, and it will shift to said step S26. 

[01033Thus, the Sure mitigation device of the camera of this invention, ON operation of 2RSW28 
of the 2nd release switch is carried out, detect one of this 2RSW28, and MGPU11 by the basis of 
control. At the same time it makes the front curtain and rear curtain of a shutter hold with a 
magnet After narrowing down to a predetermined diaphragm value ending a mirror rise and a 
diaphragm of the quick return mirror 5, When blurring detection was performed by time BGPU12 
predetermined and blurring became below a given reference value, the front curtain run start 
signal of the shutter was transmitted. Perform transmission of a blurring detecting operation 
start signal using a serial communication line to this MCPU11 to BCPU12, and it has a 
predetermined time lag from transmission of this blurring detecting operation start signal, When 
blurring becomes below in a given reference value, it becomes possible about the front curtain 
run start signal of BCPU12 to a shutter to use a part of serial communication line, and to 
transmit it by MGPU11. 

[0104]As a result, the number of said serial communication line of MCPU1 1 and BGPU12 is not 
increased, and the area of the communication line established in a printed wiring board can be 
reduced. 

[0105]Next, a 2nd embodiment of the Bure mitigation device of the camera concerning this 
invention is described using drawing 14 . 

[01 OelAlthough the conversion on H level from L is repeated twice and a detection judgment of 
the front curtain run start signal transmitted from said BCPLI12 is made in a 1st above- 
mentioned embodiment in the input port of the data terminal of MCPU1 1, This 2nd embodiment 
detects MCPU21 in case there is a possibility that the processing speed of MCPU11 may be 
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slow and the leakage in detection and reading dropping may occur by interrupt processing. 
[01073 Drawing 14 is iJie communication line between MCPU1 1 and BGPU12 what was shown, 
and to MCPU1 1. The INT terminal which is an interrupt input port which requires interruption in 
the falling edge of a control signal is provided, and this INT terminal is connected to the DATA 
signal 42 connected to said data terminal. 

[0108]By being after mirror rise start communication, and permitting interruption to BCPU12 just 
before a mirror rise start, this interruption input carries out interrupt processing of the front 
curtain run start signal outputted from BCPU12, and prevents the leakage in detection. 
[0109]If it specifically explains using the wave-like example of the front curtain run start signal 
transmitted using the DATA signal 42 of BCPU12 as shown in drawing 15 . The interval of about 
20micro of processing time SEC which interrupts in falling of the pulse signal of ImicroSEC of 
the beginning fi-om BCPU12, and starts interruption by MCPU1 1 after generating is established, 
and it is made to output the BCPU12 to second pulse signal. Thereby, execution of interrupt 
processing is certainly attained. In this example, although the time of about 22microSEC is 
needed on the whole, it can change with the processing speed of said MCPU1 1. 
[0110]Although said front curtain run start signal has a predetermined time interval in 
consideration of the time which interrupt processing of said MCPU1 1 takes and two pulses are 
used, this takes into consideration the influence by the noise on which an Interrupt signal is 
overlapped. 

[01 1 1]However, when the low pass filter from which the noise on which said interrupt signal is 
overlapped is removable is provided, it is also possible to consider it as the interrupt signal which 
lengthened slight pulse width as shown in drawing 16. Drawing 16 s hows the example which set 
pulse width to lOmicroSEC. 

[01 12] Next, a 3rd embodiment of the Bure mitigation device of the camera of this invention is 
described using drawing 1 7 a nd drawing 18. Although the above-mentioned 1st and the 2nd 
working example transmitted the front curtain run start signal using the DATA signal 42 supplied 
to a data terminal, When this front curtain run start signal does not collide with other variety-of- 
information transmissions, a front curtain run start signal is transmitted using the CLK signal 41 
connected to the CLK terminal. 

[0113]As shown in drawing 17. it specifically connects with the CLK signal 41 with which the INT 
terminal which is an interruption input port of MCPU1 1 is connected to the CLK terminal, and 
the front curtain run start signal which consists of two pulses shown in drawing 18 is transmitted 
to MCPU11 from BCPU112. The judgment of a front curtain run start signal of this front curtain 
run start signal is attained by having a different pulse cycle from the clock signal transmitted to 
BCPU1 2 from said MCPU1 1 . Interruption of a DATA signal or a CLK signal is carried out to 
MCPU1 1 with prohibition during communication, and efficient processing is attained by permitting 
interruption, just before receiving a front curtain run start signal from BCPU12. 
[0114]Accordingto this the 2nd and 3rd embodiment, the leakage in detection when the 
processing speed of said MCPU11 is slow can avoid certainly, and it becomes possible to 
minimize the communication time lag of MCPU1 1 and BCPU12. 

[01153Next, a 4th embodiment of the Bure mitigation device of the camera of this invention is 
described using drawing 1 9 a nd drawing 20 . 

[0116]Can detect certainly the front curtain run start signal from BCPU12, and the above- 
mentioned 2nd and a 3rd embodiment can make the transmission time lag of the front curtain 
run start signal between MCPU1 1 and BCPU12 into the minimum, even when the processing 
speed of MCPU11 is slow, but. Before and after transmitting a front curtain run start signal, 
when the CLK signal 41 and the DATA signal 42 are used for other information and 
telecommunications, discernment from a front curtain run start signal and serial communication 
becomes impossible. In such a case, there is the necessity of communicating bidirectionally by 
serial communication. 

[01 1 7]The example of a circuit in the case of performing two— way communication between these 
MCPU11 and BCPU12 is shown in drawin g 1 9. The needed information from BCPU12 is newly 
transmitted to the BREADY terminal of MCPU1 1 in the communication line 72. 
[01 18]ln such circuitry, as shown in drawing 20. the communication request signal from BCPU12 
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is outputted to the BREADY terminal of MCPU1 1 via the communication line 72 (BREADY72 in a 
figure shows). 

[0119]If BCPU22 and communication are possible, MCPU11 outputs the BCEN signal 40 from a 
BCEN terminal, transmits the CLK signal 41 from the CLK terminal of MCPU21 after that, will be 
synchronized with this CLK signal 41 , and will transmit the DATA signal 42 to MCPU1 1 from 
BCPU12. 

[0120]On the other hand, when MCPUII cannot communicate with BCPLI12. Since the BCPU 
signal 40 is not transmitted from a BCEN terminal, even if it is sharing the CLK signal 41 from a 
CLK terminal, and the DATA signal 42 from a data terminal with other serial communications, 
they do not perform communication of the judgment which BCPU12 mistook, and data 
information. 

[0121]When transmitting a front curtain run start signal to MCPU11 by BGPU12 by using such a 
4th embodiment, MCPUII is performing other communications and communication transmission 
mistaken even if time for a front curtain run start signal to transmit was prolonged becomes 
avoidable. 

[0122]Although data-information transmission with MCPUII and BCPU12 puts In the handshake 
processing before and behind information data and serves as about 68mioroSEC and 
comparatively long time in this 4th embodiment, the reliability of transmission of the data 
information of a communication line has an improving advantage. 

[0123]In this example, since that MCPUII has processing speed quicker than BCPU12 and 
BCPU12 have advanced needed information from themselves and they are ready, a difference 
generates them like 20 microseconds and 30 microseconds at the time of the handshake to a 
communication start. 

[01 24] [Additional remark] According to the embodiment of this invention explained in full detail 
above, the composition like the following can be obtained. 

[0125](Additional remark 1) A shaking hand detector circuit which outputs an exposure start 
signal, and a prime controller which controls the photographing operation of a camera, The 
communication line which has the first communication line that connects between the above- 
mentioned shaking hand detector circuit and the above-mentioned prime controllers, and the 
second communication line, For communication to the above-mentioned shaking hand detector 
circuit, from a preparation and the above-mentioned prime controller. The Bure mitigation device 
of the camera using the first communication line and second communication line of the above- 
mentioned communication line, and communicating for communication to the above-mentioned 
prime controller from the above-mentioned shaking hand detector circuit using the second 
communication line of the above-mentioned communication line. 

[0126](Additional remark 2) The Bure mitigation device of the camera according to claim 1, 
wherein the above-mentioned communication line performs serial communication which 
comprises a clock signal and a data signal at least. 

[0127](Additional remark 3) A shaking hand detection means by which the above-mentioned 
shaking hand detector circuit detects a shaking hand. The Bure mitigation device of the camera 
[ provided with the amount calculating means of shaking hands which calculates the amount of 
shaking hands which is equivalent to the image movement on a film based on the output of the 
above-mentioned shaking hand detection means, and the shaking hand detector circuit which 
outputs an exposure start signal from the result of the output of the above-mentioned amount 
calculating means of shaking hands ] according to claim 1 . 

[0128](Additional remark 4) The Bure mitigation device of the camera of additional remark 2 
description, wherein the data-information communication to the above-mentioned prime 
controller uses the data signal line of said serial communication line from the above-mentioned 
shaking hand detector circuit. 

[0129](Additional remark 5) The Bure mitigation device of the camera of additional remark 2 
description, wherein the data-information communication to the above-mentioned prime 
controller uses the clock signal line of said serial communication line from the above-mentioned 
shaking hand detector circuit. 

[0130](Additional remark 6) A shaking hand detection means to detect a shaking hand, and the 
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amount calculating means of shaking hands which calculates the amount of shaking hands which 
is equivalent to the image movement on a film based on the output of the above-mentioned 
shaking hand detection means, The shaking hand detector circuit which outputs an exposure 
start signal from the result of the output of the above-mentioned amount calculating means of 
shaking hands, When communicating the above-mentioned exposure start signal with the prime 
controller which controls the photographing operation of a camera, the above-mentioned shaking 
hand detector circuit, and the communication line which connects between the above-mentioned 
prime controllers, A pre mitigation device of a camera, wherein it communicates with the 
correspondence procedure which is different from the usual serial communication pattern using 
at least a part of above-mentioned communication line and the communication of those other 
than the above-mentioned exposure start signal communicates with the usual serial 
communication pattern. 

C0131](Additional remark 7) The central controlling means which controls the photographing 
operation of a camera, and a shaking hand detection means by which the shaking hand of a 
camera is detected and the detected amount of shaking hands outputs an exposure start signal 
in the case of below a predetermined reference value. The communication line which transmits a 
shaking hand detection start signal from the above-mentioned central controlling means with a 
serial communication method to the above-mentioned shaking hand detection means, The 
above-mentioned blurring detection means performs shaking hand detection by the basis of the 
shaking hand detection start signal transmitted using the above-mentioned communication line 
fr-om the preparation and the above-mentioned central controlling means, The Bure mitigation 
device of the camera making an exposure start signal transmit to the above-mentioned central 
controlling means using said a part of communication line with a predetermined time lag from the 
above-mentioned blurring detection means. 

[01 32](Additional remark 8) The above-mentioned communication line consists of a serial 
communication line which transmits a clock signal and a data signal at least, and the exposure 
start signal from the above-mentioned shaking hand detection means. The Bure mitigation 
device of the camera of the additional remark 7 description making it transmit to the above- 
mentioned central controlling means using either of the above-mentioned serial communication 
transmission lines. 

[0133](AdditionaI remark 9) A shaking hand detection means by which the above-mentioned 
shaking hand detector circuit detects a shaking hand. The Bure mitigation device of the camera 
of additional remark 7 description provided with the amount calculating means of shaking hands 
which calculates the amount of shaking hands which is equivalent to the image movement on a 
film based on the output of the above-mentioned shaking hand detection means, and the shaking 
hand detector circuit which outputs an exposure start signal from the result of the output of the 
above-mentioned amount calculating means of shaking hands. 
[0134] 

[Effect of the Invention]By predetermined timing sharing a part of communication line, and 
transmitting to it the front curtain run start signal of the shutter generated using the Bure 
mitigation function with the Bure mitigation device of the camera of this invention. Can reduce 
the number of the communication line of a shaking hand detection means and a prime controller, 
and the reduction of the disposition space of a communication line and setting out of a locating 
position in a printed wiring board become easy, Shortening of transmission of data information is 
attained and it has the effect that shortening of the time lag to the exposure after the ON 
operation of a release switch can be attained. 


[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by conoputer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1]The blocl< diagram showing the entire configuration of a 1st embodiment of the Bure 
mitigation device of the camera concerning this invention. 

[Drawing 2]T he blocl< diagram showing the composition of the shaking hand detector circuit used 
for a 1st embodiment of this invention. 

[Drawing 3] The perspective view showing the appearance of the camera body having the Bure 
mitigation device of the camera of this invention. 

[Drawing 4]The timing chart which shows the timing of the control communication signal 
outputted to a shaking hand detector circuit from the prime controller of the camera concerning 
this invention. 

[Drawing 5]T he timing chart which shows the timing of the shutter drive control signal outputted 
from the shaking hand detector circuit of the camera concerning this invention. 
[Drawing 6]The timing chart which shows the timing of the control communication signal 
outputted to a ranging circuit from the prime controller of the camera concerning this invention. 
[Drawing 7] The timing chart which shows the timing of the control communication signal 
outputted to nonvolatile memory from the prime controller of the camera concerning this 
invention. 

[Drawing 8] The timing chart explaining the photographing operation of the camera concerning 
this invention. 

[Drawing 9]The timing chart explaining operation of the shaking hand detector circuit of the 
camera concerning this invention. 

[Drawing 1 0]T he flow chart explaining general-view operation of the camera concerning this 
invention. 

[Drawing 11]T he flow chart explaining general-view operation of the camera concerning this 
invention. 

[Drawing 12]T he flow chart explaining general-view operation of the camera concerning this 
invention. 

[Drawing 13]T he flow chart explaining front curtain run start operation of the shutter of the 
camera concerning this invention. 

[Drawing 14]T he block diagram explaining the composition of a 2nd embodiment of the Bure 
mitigation device of the camera concerning this invention. 

[Drawing 15]T he timing chart explaining the signal timing of a 2nd embodiment of this invention. 
[Drawing 16] The timing chart explaining the signal timing of the application of a 2nd embodiment 
of this invention. 

[Drawing 17]T he block diagram explaining the composition of a 3rd embodiment of the Bure 
mitigation device of the camera concerning this invention. 

[Drawing 1 8]T he timing chart explaining the signal timing of a 3rd embodiment of this invention. 
[Drawing 19]T he block diagram explaining the composition of a 4th embodiment of the Bure 
mitigation device of the camera concerning this invention. 

[Drawing 20]T he timing chart explaining the signal timing of a 4th embodiment of this invention. 
[Description of Notations] 
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1 — Camera body 

2 — Photographing optical system 

3X, 3Y — Shaking hand detection sensor 

4 — Taking lens 

5 — Quick return mirror 

6 — FA optical system 

7 — Release switch 

1 1 — Microcomputer (MCPU) for CC 

12 — Microcomputer (BCPU) for shaking hand detection 

13 — Amplification IC 

14 — Automatic focus IC (ARC) 

15 — EEPROM 

16 — IFIC 

1 7 — Motor Driver 

23 — Front curtain holding magnet 

24 — Rear curtain holding magnet 

27 — The 1st release switch 

28 — The 2nd release switch 


[Translation done.] 
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fwmmtmmmm7.^'y^ axT. BKswt 

^■r§) 2 6fc. MfB^U-XX^7^701@|5|gX 

axT. iRswfctts) 2 7fcs tufiaixu-xx^ 

>y^7©2|5PlgXFn-^7 (^ffL) T-ty-r§^2 
by-XX-f'yg" aXT. 2RSWJ;*j5-rS) 2 8fc. 

tlif:: 7 ^ t M L^f^JI/T^^fT 5 #tl LX-Y >y 

9^ (ijiT. Rwswtii-rs) 2 9*^p.&t). iinp.x 
^''y^zs-zg^MfBMCPUi 1 iigiisnss? 
(ca. ^n^^n://i/7'yyfiK2 5 a~2 9 a^^tr 

[0 0 4 4] OSDs #X-r<y9"2 5~2 9*^:t7t/cM 
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T^Sh. MCPUl Ucti, 7';l/7-y7'eir[2 5a~ 
2 9a;&^tT«^sn5«ETM^ (H) 
oTJbO. X'l'7f-2 5-2 9;()'«;tySn^i:7';b77 
7gK2 5 a~2 9 a%^Lfc:iWnfc«Eaci- 
(L) U'^;l/t^5o ^•OX^-yf-2 5-2 9(DMCP 
ui i©A:':S?©HA>?.L'\©^ft(c<toT. ^©x 

[0 0 4 5] tulHB K S W 2 6 a. tl^^fM? 
n§fc:tyi:%0. iaffi$n5t:t7i:^5o tfc :^ 
^7*ftUCg«^n/c7'f;Vi:>{i> 7f;l'AxyFt 

T'iii^tn. y^)]/haiyYmm^iLmuz7^ 

W 2 9 7^';l/i.x> FST'jiK$nTV>*V^a^l 

f|i-e7^;i/A%#tMt^tjSf^-r5x^7^T'fe5o 

[0 0 4 6] MIBMCPUl HCli> m^^ySO^ 

i>LT. MfB;?3^7*ftl©S^gl58t^fj-?.n/cfSB^B 

/^^^;i/3 1 mmum^wrs \ c 3 o^^g^^^nri^ 
?>o I c 3 0 a. Mc p u 1 1 A^eog^w 

T 1 ©Sl^t- F-^a^mtf7'f 

[0 0 4 7] BUEMCPUI Uiia, lt7^ 

y^z^i^Lxm^'^-^vy^f'^zzmmt^. ^ 

5) 3 33b^gSi$nTV^So i:(D|?Dt-^F7^A3 

2a. MCPUl l*^P.©t¥ft^S®^^c:^liTAV^- 

[004 8] L.(Oi^^mmiJ:^ym\(DUC?\i 
1 1 tBCPU 1 2 t©v'';7;Hii©^'l'5>^^'ti:"0 

v^T04%fflv^fjH^-r§o ^m.nmmm'<io'^'^\^ 

a. MCPU 1 l3b^e.BCPU 1 2{i:^tTMCPU 1 
Ui. BCENi^?^o- (L) (H) 
b'^^WC L. ^ © L A^e. H b'^;l/©^{[:% B C E Nfe^ 
7^'>4 0%/rLT€3IL aXT. BCEN#^4 0t 

4 1 ^-f^LXmh (WT. C L Kl^4 1 fci; 

7"biiffili^r-^^r-^M^^^y4 2§^Lrg 
[0 0 4 9] L:©lii^7n7i7;&iMHzfc-r§t> * 

m(DT~mmm 8 s e csst^^a^ mc p 

U 1 1 tBCPU 1 2 t©CPUP±©>^x-r^AyF 
}CBtPa;&SL0 4 t^-r cfe a (C^ftT-l;] 4 3 S E eg 

[0 0 5 0] lutBMC P U 1 1 ti^^^7\ymmKs{m^ 

©ST'BCPui 2tt. m.ix\zi^^mmtmm 

nSh. BulBMCPUl lKDkTkmy^y4 2^ 

50 itLxzy^y^-commmmmmm^o 
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[00 5 1] CCDBCPU 1 2)b^e.DATA#^^-ry 
4 2%/>LT. MCPU 1 l©DATA4S?}e:5M{l?n 

c p u 1 zt-^^mtit^mmmm^-^'h^ 

DAT Afi^ 4 2 M C P U 1 1 -C(Dm^&^^<:^ 
iZ5 II SEC m^<m(Of^)\^xm^ 2 [UJMft LT. ^ 
1*1? 1 5 /i S E C}C^SbTV^§„ C(D{B€<B 

tt, Mcpul imm&^mKxri-z. mm^ 
st^tic^SL^ Mc p u 1 1 ©saaiigft^^v^i^ 

[0 0 5 2] JKDBCPU 1 2!b^?)MCPU 1 1^(D^ 

mmMm(omm-f ^ y^it. m c p u 1 1 <d b 

C E Nt^ 40%BCPU12 tJMMLfcllff Ifl^ffefe^ 
c:^:-eDATAM^^-l'>'4 2?:ffll/^TMCPU 1 lO 

D kj kmicmmmtLxi^^^o */c. afi_ci 

4S.ZJ=EEPR0M1 5i:€)r-^jESI%C 

-<y4 1 tDATAjg^^'f'^^4 2iftWr?.i:i:?jnj 

[0 0 5 3] MBA F I C 1 4ti, mmmiyyXA(D 

mwj^^mmtrj:^^ o \t ^y v ©xn^r^wt s 

[0 0 5 4] ^OMCPUl 1 i:AF I C 1 4i:Oll 

^■<^y9\i. setc^-Tcfc^ti:, mcpui Ui, a 

F I c 1 4 (D^y^-mmwmK. a f c e nss 

?^Hl/'^;btAPC ENji^7'ry4 6%/rLTAF 
I C 1 4Ki){tli.fs^4x§ aXT> APCEMM^4 
etfi^tS) CLKii?;?)^e.CLKM^4 1% 

ft^^-rSo ilOC L Kffl^4 1 tiilfflLT. A F I C 1 
4a^^yH2>+^-©®*1fffi%DATAfi€4 2fcL 
TMCPUl l<?3DATA4i?tm-rSo l.<0 

AF I c 1 4jb^p.MCPu 1 ucm-rs^-fy-tr^-y- 

-<DH*1f 1 8 If hOr-^ i: LTeSMt 
[0 0 5 5] MIBEEPROMl 5i:MCPUl \t<0 

mmmmm^^^y^^t. mucma^^^. mc 

PU1U4. EEPR0M15 tlBH^nri^^^lf 
'mWr.\t. EPCEN4S??:Hlx-^;l/i:LTEPC 
ENji^7^y4 7^/^LT. EEPROMl 5%»li^ 
mi (i-XT^ E P C E Nfi^ 4 7 t »-r 5) t L> C L 
K^??b^5.CLKt^4 l^e)MU i:©CLKis^4 
1 {cIllfflLT. E E P ROM 1 5tf31iSnTV^§-r- 
^*^*'tii1-3-7:/Fi:^ S!CU^1f^C»7HUXODA 
TAt^4 2^DATA«?7b^etiJ^J-r5c C©MCP 
Ul 1^)>P,©DATAM^4 2©3VyFi:7Kl/X© 

St?. EEPR0Mi5{iigc<^'a<y ^€^c|H|ffi t 

DATA<1€4 2*ffll^TDATA«?tjgJM-r5o 
[0 0 5 6] E E P R OM 1 5 fnlflg^rlHIi^ii 
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[0 0 5 7] -OtO^ tulBMCPU 1 lOBCENiS 

A F C E NS^&tf E P C E N4S?*^&MfaB C P 
Ul 2, AF I C 1 4, Rt/EEPROMl 5tC>I^L 
T. WM'm^ (BCEN, APCEN, RtfEPCEN 

m) ifm^. z.mmmxmmLx\.^m\-^. c 

L K 5. U 7;^1M^C*:^S* C L K 1^ 4 1 

^4 UCISI^LT. B CPU 1 2, AF I C 1 5, &t>' 
E E P R 0 M 1 5 ^Eil Wt 5 D A T AH^ 4 2 *^|H| 

[00 5 8] MfBI F I C 1 6ti^ MCPU 1 1*^5/^ 

vi^mm^y ^i'^i^hx. =^-mmm^^is^ 
m^nso coi F I c 1 QK^m-^n^^-mwi 
mm\t. MtBAF I c 1 4TttiibfcaijpyX4 

©-&*.fiB1f^^Sti:> ^-3? F7-r/^- 1 7 1 J; D L 
Dt-^-i B^iSKMLT. t5fB}li^l^yX4;&^ 
lIuBtKiJ^^So COLD^-^? 1 ^r-^F 
^-T/^-l 7©MtCj;DESfie«A^~^iIt^T:\ JliJl' 

yx^(D^m\yyx^m.mmmi5nKwm^}L 

[0 0 5 9] tfCs MC PU 1 1 )f)^?.©Ki)$iJW5^© 
ST't-^' F v^/^- 1 7 ^^l-LTM S 1 9 

ii$-&T. ^^v^^)^-y%v-5<07''y':f-'^'^y 

7 ^^-V-v^'^tT^o 'CO^y^ i; 55- 5 
(i. MIBjfi?L/>X4©7tW±fceH$n. i:©)ttt± 
}i:SBK?nfc^">>ymi©^t«. S?ft)^%A F7t^ 
%&\zm^^. )tW±A^?,0M$€/c7-y/«ffi©^ 

$/c. yt—h)W\y-y'y^y^~^i.s mS©Bff« 

sb^^ftO. i:©$fe»i:^^©^tf©PStS¥#)t5b^7^ 
;l/Ali:S^$ti5o ii©MSt-^ 1 9ti^ *-^F5 

1 7 ©MfflKo j; 0 m^mmmx\ ^^y^ 

U^->'57-5©7>yy- ^'i7yfc7:t-*;l'yb- 

[0 0 6 0] $e.{c. Mcpul i*^5©igi]$iJWi^ 

©S-et-^'F^^/^-l 7{cj;DWS^-^2 0%iK 
i)$-<tT> H/^LTV^:5:V^7^;^A©JSf^^^!^®I^l|6l 
^^■#^5^ofcD^ $5lHil^7^';l/AiI©ffl^ll7Lrc 

n^xy^ivhffymnhmio. i:©wD^-^f2o 
a. iEg-e^ia?x©#t±iffflx:/-;i/%7^;VA©# 

7.f-Mi:mmtmmmt?> d <fc-5T7^';i/ 

A©#t±if#Mt**5i:%5c 

[006 1] F5y5^*X^21, 22ti, 0^LTV^* 
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t:\ MCPUl l©MGFS?RtfMGSS?A^Sh^ 

mmu G 2 3 tmmu g z 4 mm^nx. 7t 
MG 2 3 tmumv z immmnrzmtrji 

oTt/^^o MCPUl KDMGF^^t'^VyyJX^ 

2 imyt^mmmmiiB-sn^t. mum 

G 2 3©lW!b^Wlt?nM'5^tf HufHMG 

mmuG 2 Ammmmnmmm 

[0 0 6 2] i:oj;5*S^03!jp{9gg©ffl»ii{to 
MCPUl imm^^^yi^K-Dh^X. 08^fflV>T 

[0 0 6 3] lufBA>{^*ftl<D^-^7-X^-y^9^a 

"y-Ts-^y^QiOtymflis PWSW2 50t>^# 
tLTMCPU 1 ITltttlSn^o c®PWSW25<0 20 
;i-y%i|ttliL?cMCPU 1 EPCEN{i^47t 
cfcOx EEPROMl 5*:t>flf^$'ii:s CLK 
1^4 1 ^#i&U i:©CLK#^4 UClifflLTDA 
T A4S?A^5 D A T AM^ 4 2 J&fflt/^T E E P R 0 M 1 

CPU 1 IrttDRAMtCtulBEEPROMl 5*^6K* 
[0 0 6 4] i^t. U>;-X7.^7f-7AM®Piaxh 

n-^^iSl'Fsn^i^s MlBi Rsw2 7*^^yr^. ii so 

©1 RSW2 7cD;^>1fl5^StMCPU 1 us. BC 
ENt^4 0^tii:^bT. BCPUl 2^iJft^^^^ 

CLKt^4 1i:. C©CLK#^4 UClilSSLT 
DATA<i^4 2fi:j;f):/U^^tW^i&iiS^ WA2T 
^t) ^iHMtSo BCPU12tt> MCPUl 

Tii^HiL. HuEJiBi c 1 

[0 0 6 5] -Ij. MCPUl Itt. MfHBCPUl 2 

Kmzmmmmmmjt^t. afici^ 4o 

4%ilff$i^5AFCENM^4 6%MML. CLKfe 
^4 1 t|lffl$-&TiJSEr-^'OeE^^KDilftJB^cDD 
ATAl^4 2:&fe5iU e©AFIC14«. lulB^ 
'r^-b>'9-©iB^T-^^DATAl^4 2fCj;^TM , 
C P U 11 CeSI-rS m^k3) o HtifBMC P U 1 1 

AF I C 1 4*>^eji^nfeii^T-^A^?.ffl^i- 
yX4(5Qeyh©xn%*46s ^lyyxmmm^ 

mmmit. mm-<y4 s 1 1 f i c i e^^trt 
K9^/'5- 1 7 1;: L Dt-^ 1 8 mmmm^ so 
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(Dm.vyx^'^mmmmt^ m^hs) o 
[0 0 6 6] $ etc. m^Lxi^rjii^M^m^mmL 
X. m^(ons.mzu iy^y^-mmoymt. 

mm^isb^ (Hff A6) 0 
[00 6 7] U'J-XX^7^7*^2gpg46Xh 
n-^Sft^nSt. 2RSW2 8*^;ty$n§o 
2RSW2 8©;j-ytfg©a-e. MCPUl Hi. BC 
PU 1 2{C»LTBCENt^40. CLKt^4 1, 
DAT km 4 2 ^eiiUTlulBlliV'1' > 4 1 , 42 
^fflV^TtuiBB C P U 1 2K5.y-7"J-fmi^BMt 
5 (0ffiA7) tmc. MGYmRmCSmti^^ 
mEhvyi^X^ 2 1.2 2^;a->liff^f-&«Wffllt^ 

^mu tmrnmuG 2 3 i:^»«itMG 24^ 
ms^ix. m^y^^y^~(Dmmmmm^ 

[0 0 6 8] i^til. MCPUl Ui. ijf^-ry4 8t 
I F I C 1 6^^LT. t-^?Fv^A-l 7{CMS^ 

1 gclgiiM^^eit. L(DUS^-^ 1 9 on 
i)tcJ;D. lulB^^7^'U^->S^-5^SiJb>'X 

4 (Dmiti'^mmt^^ ^ y-7 y -/mmwit^ 

tmc. mMy^y5 2^'ffLX. m^¥y-Cf^-3Z 

Km^e-^^smwsmmji^Lx. mmmm 

[0069] -15. HUfBBCPUl 2tt. NCPUl 1 

f3^ib(ozy~7yym (A 7) mmm. mnm 
LTfeo. zy-7y^tmm^'^mmm. 

BCPUl 2*^e.MCPUl UcMtT. DATAt^ 
4 2^fflV^T5t¥^!«fi^ (H*A9) mtit 

[0 0 7 0] COBCPU 1 2A^6©5fe»PJi!feM-^ (A 
9) ^SttT. MCPUl U±. MGFsS?A''P.b5> 
s;x^f2 l%;t7T§Wfg^%«^t. MIB^feWfS^t 

MG 2 3<ommm^Lx'm^sLx\,^ri\^^7t-fi)W 

U->S/^7^-<D5fe»«TS-& ®*A 10),*^ 

MtBtt¥#©Jsa«T'?i»^^*ns 7 
fmmmm:. mg ss?*^& h^y^^'x^j? 2 2 

f ^SMf^^WI^U. tulBttmiS^MG 2 4 0aii% 

fmhx'm^mt^^ m^k 1 o „ cco^st 
m»©^ifP?ite<DB#raM (A 1 o-A 1 1) ifmwWi 

[0 0 7 1] MCPU 1 Hi. mU7-^~i3)WV~y 

5fc> BCPUl 2jr^LT. m©||7%BCENt^ 
4 0, CLK#^4 1. DATAffl^4 2^fflV>Tl^ 
t§ (041A1 2) „ 

[0 0 7 2] i!V^T. Ifi^^y 4 8 i: I F I C 1 6% 
/rLTt-^F5-Y/'?-l 7KMSt-^-l g^JMg 


13 

mmbx. m^mmmt m^k 1 3) « 

[0 0 7 3]S?.(C. I F I C 1 6fct-^H7-r/^- 
1 7*^LTMS^:-^-l 9^»LT7t-*;l/y 

1 4) o 

[0 0 7 4] ^^Ktfc. I F I CI 6 t^-^ ¥y-f 
/^-l 7§^LTWD€-^2 0^ffiflLT. 7^)11^ 

^-mi^mw (ia*Ai 5) xm^wmmm lo 

[0 0 7 5] tu^Lfc^U-XX^'yg^702g|igiX 
bn-^^^iij'^^nT. lulH2RSW2 8(D:ty1f^tJ:c}: 
oT. lulHBCPU 1 2-\05^-77yitMt (A 

7) m-^^y^y^~(ommim (aid ^t© 

(a) a. tuIBBCPUl 2©^iin«^fi!tgP7 3TX 

mmmm t h b i wTA^ME¥finiwiifgi5 7 4 t 20 

[0 0 7 6] 09 (b) {c^tJ:5}C2RSW2 8!b^:t 
yt^t. MCPUl Hi, 09 (e) KmtioKiy 

09 (c) Kynt^^i^i'^y^V^'-yS.y-ff) 

^y~7y:t-mm'o(Dmh^mioo zy-ryfR 
fiT H B 1 ^ymmm^mnmmmi 4 tfys 30 

L. a^flTHB l^TH^iSF^tCMCPU 1 1;?3^?)D 
ATAf^4 2^fflV^T$fe»^^TM^^&ffl^ (A 9) ^ttJ 
tlt^o B C P U 1 23b^e.05fe»^fTF»Bii&#^ (A 9) 
©ST% MC P U 11 a, h 2 3©li 

iK«r:*-7LT^>^y^-5fe»*^fT$-& (AID), Z. 

(09mmfmi)hti' ^mmmmxm-^nmmrs 

y^-mmn (All) $-&5o 

[0 0 7 7] u©j;a:&i]#tJ;D, 
ftJiSi-XTfC^o fcPgt B C P U 1 2 i/ 77Hii 40 
^-f'y©DATAM^4 2%1IfflLT, MCPU 1 HC 

[0 0 7 8] i^fC^ 0 1 onmm 1 2 ^ffll^T*fgB5© 

1 ©M c P U 1 1 ©Miiff^^M-rSo 

[0 0 7 9] 5!7>(7*f*:l{i:«?fi%g«tT*^7*ft 
MalSgAW LM C P U 1 1 Rtf B C P U 1 2 -fe-y 50 
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htnx. minx\,^^-:fvi^^yKmmti^^mm 

[0 0 8 0] Xr-y7S 11:\ MCPU 1 KDWMit^ 
tTt/\ MCPUl l©^aAtti:^4-°-h©MfL MS 
fflbv>~X^©™L R AM©IOML Rtf E E P R 0 

M 1 smmnxh^^'mmmm'^mmmT- 

^^m^&U MCPUl lrta5©^tUtllt5o 

[0 0 8 1] XTy^szxnmm<rji^mK. § 

y^y-5 ti^^^mBuyX 4 (Dm±K ^^yhtc 
m!.^r^^xr£\,\ mmmmr.rsi-DX\,^t3^\ 'y 

^nTv^*v\ xa7'f;i'A*^tMLiffTfe5^©« 

[0 0 8 2] Xr77S 3-ePWSW2 5©t^cl*9'x 

y^t^. PWSW2 5^)^^yt»cli:-^fb»^Ji^ti: 

a. XT7 7S 8J.X^*^?ltf$n. PWSW2 5*^:t7 

mi©ti^fca. g/T^I c 3 o*»WLT. 

^z^^-;!/ 3 1 -^^styK LTtulBXr 7 7 S 3 

[0 0 8 3] v^s^z^my-mis^^tymAzM 
\tLkZ.t -^m Lfc^fca, Xr 7 7" S 5 \cWii t 
T. E E P R OM 1 5*^e.jiiKJaa:5:i2SS4§ar-^ 
■^m^i-TLLX. MC P U 1 1 ©rtg|5©><* U CSI^t 

[0 0 8 4] X-r77S61:\ MIBg^ I C 3 O^IEll 
»LT. tuf3?^l»U^;l'3 i^gs'x^yiji^^ 

mmmB^-rmxh^o 

[0 0 8 5] Xr7 7S 71?ji»*«ff^tf5o C© 

7©s^c{i. mmmzmB^mmmicLk 

y a yr y9-'\©3^«^-e^§o 
[0 0 8 6] Xf-77S 8-eBKSW2 6©^fl:(Cj;t5 

io/y:^wi(Dmmmmm&t^o bksw2 6 
icmitmh^M^ii. xr7 7s 1 ommmn 

B K SW2 6A^';f yA>?.:t7^©^fb*^^2&:3fcl^ 
rc'^m&'^$>^<DX\ XT7 7S 91?7^7l/A©l|lil 

[0 0 8 7] Xr77S 1 0-eRWSW2 9©ttB%tT 
5o RWSW2 9*^:ty{C:feo/c:?). Xr77S 1 1 

1 fcg«$nTl^§}i^^*©7^';l/A% 
#tMtfcJ6t, MtaWDt-^ 2 0^ra$-&5„ 

[0 0 8 8] Xr77S 1 2T1 RSW2 7©:KM*^ 
ttJ-rSo 1 RSW2 7!b^;t7Tfetl{fX'r77S 3 Kg 
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t)Ma^ii?)5iU 1 R SVJZ7iftyThnit7.7-y 
[0 0 8 9] T.r^T'S 1 S-fMC PU 1 1;^)^P.B C P 

vizKMLrfu^mm^mmmmmoo bc? 
u 1 2 a. Mc p u 1 1 ii-^^cDfummmmm^ 

[0 0 9 0] Xr>y:/S 1 4-eMCPU 1 1A^?)AF I 

c 1 4iznLxmmmMmi7^\ t^^y^wz i i: 

CCXr-y^S 1 MtSX-r>y:^S 1 

5 -eM©$n/c^ipyX®^ii«*'^"ms©iEHF»3-e^ 

5^5>«'^«b>XtJ:^«fi«{c$S*iJffLTXT77' 

s 1 sm^^MfstiSo mM^Mi^yxmmmm 

Xr^ys 1 STmbfc^iiatS^'V^T. I F I c 

1 6&tft-^H7^/^-l T^^OLT. LDt-^1 
S^IKijLT^^l/VX^^fl^i^, SSXry^S 1 

[009 1] Xr-y/S 1 8T'0^LTV^*O^SiJ5t-b> 

[0 0 9 2] Xr-y :/S 2 0T2RSW2 8CDS 
ffmi^ilttii-rSc C02 R SW2 8:5^:tyi?fen{fX 

r<y/s 2 2m*^*tT$n^ ;i-7-esn«'XT7ys 

2 1 T-Mie 1 R S W 2 7 (Dji#m^!6'i|^ai-r §o Xr -y 

^5 2 11?. iRs^Nzimymtmmn^t. 

Xry/S 2 GlcMt)ffia*iiD3gU t7mx^^ 

to 

[0 0 9 3] Xry/SEZT'tiMCFUl 1*^SBC 
FVIZKMLX. ^-(-jfVi^-yS.y-SCD^y- 

Ty-mmm^mm^o ^^^^v^-y^y- 
Ty-mmmmm^wcB c p u 1 2«. titi i 
c 1 3m9]Lxmnic^:^nmmmmmm 
5c ooBf^oBCPu 1 2s, itiii c 1 smm 

[0 0 9 4] ButBXr'y/S2 2TBCPUl ZlcML 

X. zy-7^y:fmmmmMtnK. XT>y:/s2 

3Th7>'v?X^2 1. 2 2^:t:/LT5tifei:^SO{S 
if V^^-^'y h 2 3 , 2 4 mm-^^Xi/^ ^?-©5fe» 
^;^i^^K««Jf^^«l^^:•rSo Xr-y:/S2 4T? 
^-r>y^"J:5f-yS^-5:Sr55-7>yy«Mt. 
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1 C \&t^~^Yy^f^~n^i^LXUS^-^l 

[0 0 9 5] tu!BXr77°S 2 4(D^-Y7i'y^->'5 

y-5<D^y-7V:^hmm^'^^mif^}L. 
T^T^y-fS 2 STMIHBCPU 1 Z\zX.-^9i%m:f^¥a 
m^mifhmii^^o u©Xx>yys 2 505fel 

mifmmmmmmmmtms b c p u i 

2-e±i^iI Cl 3*^?.t#fcX, Y|^|Hl^)©ft5i®©-&)3i^ 

OTfcfJS$n5fc> 5tw^ffii!Si^^MCPui 1 

[0 0 9 6] ffl[tHXr'yyS2 5<DBCPUl 2*^6© 
5fe*^tTlitel^^SitTMCPUl l{i> Xr«y:/S 

2 6T% t5IHh7>S^X3r2 l^t7LT. BulH5t»« 
#v^^>y h 2 3 ©BUK^iSltb. 5/^ 7 

SltT. tuiah^>i>"X^J2 2%t7LT. tulH^SfS 
^v^/^oy h 2 4 cD«^»^b. 7 ^'-til^^ 

'fst^xmm^j-^^^. 

[0 0 9 7] Xr7yS2 71:\ MCPUl Hi. BC 

pu 1 2tMtTStti^7*i«t. Lm^%rm 
©ST'B c p u 1 2 tt. ^mmmtmnrnt 
©jti?ii#^#±-r5fc«{c. iifii c 1 3oiif^fe# 

[0 0 9 8] Xr7'/S2 8T'MCPU1 la. IFI 
C 1 6 t-;5f Yy^f'^- 1 7 ^/l-LTM S t-^ 1 9 

%Eeig«j^^T. ^^7^";^-ys^-5%ffl^^ 
yX4©7ttt±(cS7-^"'>y$it§i:^t(c. l^D^li 
Si^mitt^. i^t^ Xr7/S 2 9-e->t7^-^^ 
-'Jmi^\ Xr 7 y S 3 0 1?* p« UC7 f 

*m^nTv^§*^^tBb. 7^)Vhhmm^x\^^^ 

tT.ry'fS 3 1 1 F I C 1 6 tt-^ F^-f/'^- 1 
7^/l-LTWDt-^2 O^IEij^-lirT^ ^^^?^C»7 
ll9^#t±lf5o Ifiiaxr7ys SOT-;?;/ 

Mt3Xr7:''S 3 lT'1^^07f ;I/A#t±tf*^ 
i^7-r5i:MfBXr7:/S 3fcloTffiaijf^*ii0ji 

[0 0 9 9] tulHXT7yS 2 5©5t^^tfli$& 

inmmmc'Dh^xmi 3m\^'xmmt^o 

[0 10 0] mm7.TyfSZ4(0^^y^S.y-5(D 

^y-jy/m^m'ommjt^t. mibxt 

7 7°S 2 5 OtuIBB C P U 1 2 1 j;§5feSttTP?itels^ 
mmifKWntn. XT7 7'S40-eBCPU12tC 

mmmnm&mmwLxhmm&cficm 

m^?>o cmm&mmmmmm^mM' 
tnmmmmi;iTit-^£^^xzy^ 7 ^-mmx^ 
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S5o M^. Xr'y^S4 ITMIB^-i'v-^&x^-b 

Lfc?SnftJIS<D^fi)cffl/!)W^ffiT H B 1 WTTfe^ 
i:t*^MfB?fitiWJiTgP7 4T¥iJg$n. 
^iTlfl^fi^ (A 9) A^DATA^I^2^fflV^TMCP 
U 1 1 ®D A T Ag?(CEl{i$tl^ ^<D5feWS?Tl$&t 
^nmm L b^;!/*^ e> H i HI BO^fk^ 

[0 10 1] il^Xr^ys 4 2<7)fiJ£©igS, ButB^fe 

$n§t. xr7'/s4 4J-xKWT$ti. i^ffi^n^ 

t/^tXr-y^S 4 3t:-tulBXr7 7'S 4 lTX^-h« 

[0 10 2] Xr>yyS4 4m MfaBCPU12/i^ 
5.©DATAt^42{C<};l) 5t»^tTlifefe^(^ L 

P. H b'^;!/^©^ 2 0 g o^fb^^^tB L/S:*>SA^fJ 
SL, co^2lHl@©Ll"<;l'*^6.Hb'^;l/'\©^{b^ 

^;V'\0^{k?b^«m^n*i/^fcXr'y:/S 4 SThuEX 
r-yT'S 4 1 -ex^-hS-lirfc^-rv-A^g^Hgl 

XT>y:/S4 4{clD^ ^^BfF|^5iLTV^Si:. Xr 
<y7'S46-eBCPU12 (D^-T v-iif^%ff±2-&. 
|fifBXr7yS2 6t^lf$n5o 
[0 10 3] C(Dct9{c*f|H^©;^j/^0:/lxgMgH 
a. ^ 2 b U -X°X-r -y ^(D 2 R S W 2 8 y^ft « 
n> c:cD2RSW2 8(7):ty^1taiLTMCPU 1 1© 
WfflI©ST\ i/-V'y^f-05fe»iim«^V^^«yh-elS 

gco^SB c pu 1 2T#7ix^tti^fTV\ 
sswMTt*orci^{c. >y ^-o^'mmfm 

m'^'sm^^o\c\.fzo i:©MCPui lA^^Bc 
PU 1 2m\.x^-7\^mm{'m^m<n{mn:'y') 

■^w^mx^^Lts.-Dfz.n-c B c p u 1 2 >y ^- 

TMCPUl If-fiMfSCilA^nltl^l^^o 
[0 10 4] C©ig*. MlBMCPU 1 1 fcBCPU 1 

[0 10 5] *%P^(i:#5*>{5©^HijiS« 

[0 10 6] MS©^ 1 ©ll»®T-a. MIHB CPU 
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1 2 A^?.ejM*nS5fem^ffFi^!St^«rMC P U 1 1 © 
DAT km-<^X-h ^1^- h T' L ^ H \y^)\/^<mWt 
2!n!SD)ibT^ttBWlTLTV^5A\ i:©B2©^}g 

M c p u 1 1 ©®aijgA^a< Tittmn-^M* 

igL*^fg^t5SnA^'^51^©MC P U 2 1 ©;t^tB* 

[0 10 7]i!14tt. MCPUlltBCPU12© 
P^©lii^-('>'%/TNt/ct©l:\ MCPUl Uca. $ij 

ii||^©Ai-STA^ x-y e/-em^i^A^*^5»J D jA^^A^b 

Jj^- hTfe§ I N T«-?*Wt&tl. C© I N TiS?tt 
tulBD A T km-\^mZ^X\^-^ DAT A t§ 4 2 \Z 

[0 10 8] C©mA^ltts BCPU12tC57-7 

v-:fmm^<mx. 5v-77:/ij!&Btutfj 

ji*i^S=nI1"5Ci:T% BCPU 1 2*>?.til::^$n§^ 
Lfc^>©t?$.§o 

[0 10 9] MftWta. 01 5^i:i^^t<fc^^cBCPu 

1 2©DATAt-§4 2;&fflV^Tf5K^-r§5tm76fTli^ 

mmsemA-^w^-^^xwm-^ t. b c p u 1 2 a^p> 
©iffl© 1 n s E cco/^)Vxim(oiL^yti^<:)X-n^3j. 
^^<omc. Mc p u 1 1 x<Dm^3).iM-^^mmm 

/^2 0;tSEC©Kli^^ttTBCPU 1 2*>5.-#g 

©/•^;l/Xf^^ai:'3-r5<J;dt-r5o <:nt<fcD. iJE 

xmzz II s Ecmmm^tLx^^^tx mibmc 

PU 1 l©fflaiStci:oTtMBrt^TfeSo 

[0 110] mEmmmmm. mibmcpu 1 
1 (Dm)hminWitmmm~Lxi^zmmmm^ 
tLT2o©/vvx%ffll/>Tv^5*^ cnmi^mic 

IS $ ti 5 / ^ Xtc j; § i^P^^ii L fc t> © -eafe § o 

[0 111] L*^L**^p.. mtmimmcmmn^ 

ii. 016 {c^f <fc V itCAiVxm^'PLWiiLfcm^is 
mit^cti.'^mxh^o *4b% 01 6-ea/^;i/xti 

^ 1 0 /t S E C i: LZ-c^iJ^^tTV^So 
[0 112] i^tc. *5gBB©*?{7©^b^Sgfi©B 

3(DMmBm^mi immi sm^^xmmt^o ts 
iE©^ 1 m 2 ©iiMti. DAT km^m-^n^ 
DAT A ji^ 4 2 mi'^xmrnrnm^^imLTc 

d ©5feS^tf M^^#^*MiS©§fitfgfE5M fc®^ t 

:^:V^l^{Ctt. C L KS?(Cg^$nfcC L Kfe-^4 1 

[0 113] *l*:W}ca. 01 7t/T^1-j:aCMCPU 
1 1 ©mAtl>t°- hT«5 I N TS^^C L KiS?t 

g^^snrv^s c L KM^ 4 1 (iig^iiL, m i s tcrxt 

20©/^;l/X3!)^?.*55fe»*tfPJ$&l€^B C PU 1 1 

2*^sMc p u 1 1 K'BMtSo L(Dmmmm^ 
fi. MIBMCPU 1 i3b^p.BCPu 1 zicBm^n^^ 
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MifMmmi&mmtrj:^. mc pu 1 1 tea. 
mm^iDA T Afl^^c L Kmm\)i.m±t 
u B c p u 1 zi}->^mmmmm^mtmm 

[0 114] cco^zm^mmmi^iim. tm 
MC p u 1 1 (ommmm^'ii^(o^mn-mmi^ 

mlT'tSfc^tt. MCPUlli:BCPUl 2t(Dm 

[0 115] :kK^ :^m(oi})iy(Dfmmmm<o^ 

4 (ommm 1 9 1 0 2 o m\^^mm^o 

[0 116] Ma©^2fc^3 0M^Mi. MCPU 
1 1 ©ffiaMS*m^^^T?3B C P U 1 2t-^^oy9tM- 

Mmmmm%r^m-^t. mcpu 1 1 i: 

B C P U 1 2 t©K©^fe»^lTllteli^Ofgjl^^i.^ 

^^'mt^mw^s c L Y.m 4 1 ^ d a t km 4 

[0 117] cltOMCPU 1 1 ilBCPU 1 20KT'^ 
^[R]lfl%^T51^©lSSSF!l%01 9lC^LTV^So fr 
fcCBCPU 1 2*^?.©1^S*^MCPU1 1©BR 

[0 118] COJ;5*@Sltfiic(o43V^T> 12 OK^ 
■r <fc 5 tc B C P U 1 2 OlfigsRM^^Kl^'l' y 
72^^LTMCPU1 1 ©BREAD YS^tCtiltlt 

5 (0ffiBREADY7 2T-5^-r) o 

[0 119]MCPUlia. BCPU22 tlit^'^Rl 
tl-efeniS. B C E N«?*^5. B C E m% 4 0 ^ttJ:tl 
U ^m.. MCPU2 l©CLKiffi?*^5CLK#^ 
4 1^eSIU i:©CLKM^4 UCRI^^-liTBCP 
Ul 2*^?.DATA€^4 2*MCPU1 1 KfesMT 

[0 1 20] --n. MCPUl lA^BCPUl 2 fclM 

•?-t*V^l-&{Ctt. BCENiS?A^5.BCPU<i^4 0 
*MEM$n§(/^fc46{C. C L Kffi?A^P.©C L Kfi^4 
mtfDATAS?*^6©DATAig^4 2«. ffiO^^ 
'J7;l/ajifcfttLTt/^Tfe. BCPU 1 2*^P:3fc*iJ 

[0 12 1] z.n^ofs.'^^o^-mwmm.-^-^z.uz 

j;>3. BCPUl 2T5fem^ffFJii&t^?rMCPUi i 
{cSIMtSiilC. MCPUl l*^ffl<Ol#?:tToTV^ 

[0 12 2] **5. i:©^4©||»Mi. MCPU 
1 1 B C P U 1 2 il©r-^«^eMti. 1f ISr-^ 

©M^oi^x-r^Ay ma^xtiT. §?i6 8 /i s e c 
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[0 12 3] Z.m\-Z\t. MCPU 1 lO^^A^BCPU 
1 2 cfcDfeMaifiA^SV^Ctts BCPU12ag53- 

MiteST^v'x^ ^/Ny F<DR#F^tC 2 0 ft s . 3 0 

[0 12 4] mm ^xm&x.rzimmmimmir. 

[0125] (#fB 1 ) StHfiS^t^^ffi:'] t 

m^^mtmmm. mmmm-mmm 

mmm-'m tTit-r § u t tf^-hi-v 
[0126] (#iB 2 ) ±iBat[ii^a'>^ < t ^ 

[0 12 7] (ftlBS) ±IB#fini^l±i!Him, ¥S 

[0 12 8] (#sB4) m^mmmm^hm 
^mm^m.m-f^r-mmmm. mwy') 7;v 

[0 12 9] ({itiB5) ±mmmmm'^±m 

IB 2 13«0 A ^ USMSKo 

[0 13 0] (#iB6) ^mmmt^^mpim 

±IB¥fin^i±5?®©ffi^f-S^'v^T7^;l/A 

rmmmmmii. ±tBiMiHis©'>*< tt- 
mm^u immm^mmmi. mm 
50 y<D-:fi'mmm. 
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[0131] (#fS7) iD^yomBrnmumt^ 

Bo 

[0132] (#fB 8 ) ±mmmmii. < ^ t 
^ n 7 ^imtT-m^^Bmt^iy 'J rmmm 

[0 13 3] (#139) ±fB¥«tv!^tBlHll^tt, 
[013 4] 

ximt ^ztx\ mnmmm t ^mrmm t <r> a 
'■m'y^y^oimmmx^. mmmmmcm-^'m 

[IfficDffi^^liiRa] 

[0 1 ] *%B^{t#5*^ v®:^HiMSB<^ll 1 

[0 2 ] *iiB^©^ 1 <D^ffimi{i:fflv^5#fin^tH[Hi 

[03] *%B^©;?3^70^^@SSM%rtS-r5A/ 
[04] *%B^tl^^;^><^Oft'i^Mg»*^?.?fin 

[05] *^B^{c^S*p{7<D^SnitUi[ili^3b^P.lti^] 

[06] -mmKmi3:f-'y<o^m'mmpmmi 
mtmt^mmm^o)^^^ yfn:m^^^ y 
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[07] ifm\c%^ti:^y(o^^mmmti^^^m 

[08] imm-c>^.^±i'V(r>mm\{fwmt^^-( 
[09] *fgB^t^5A>^^o^finittB0sso«]{^% 

SiBaT§^^Sy^'>^-bo 
[010] *flB^ic^S5!j;{v©^ftji»lJf^^SiB3t 

[011] *%BSti:^5*><-7(D^I*jiiJijff»^t 

[012] 2|s:^^{i:«5*>{7©^ftjtKflff'&IKB^t 

[013] *%B«tc#5*>(7©i/Y'y^<D5fe»*ffP»i 

^SiB^tS 7 D-g^-v - ho 
[014] imm,zf>^is^^fii^v(ri-J\yW^§^<^'^^ 

[015] mm(Dm 2 ommmoin^^^^ y^^ 
mmt^^-<^yi^^^~ho 

[016] *^B^©^2 0W»f5ffl^J©<i^^^ 

s y^'mmt^ 5? ^ 5 y ^'^^ - h o 

[017] *|gB^tA>*^§*^7©/^gj^S«€>^3 

©^J^MolfiK^Si^tsyo 7 ^00 

[018] *%W0^3<D^»«0#^t5^^^:^^^% 

SJB^-rs^^sy^^A—bo 

[019] ifmiM-^^io)iy(Dy]ymmS(OnA 

[020] mmoyw. 4 o^)smi©t^;5f-r 5 yi^^ 
mmt^i^-^^yif^^-ho 

3x, 3Y-^mmmy^ 

A-mBuyX 
^-^-{v'p^)^-y^v~ 

1 i-^mmm-r^^y (mcpu) 
1 2-mmm-^^^y (bcpu) 

1 3-iitiI C 

1 4-m7t~^XlC (AFIC) 

1 5- EEPROM 

1 6- I F I C 

1 T-t-^F^-f/^- 

2 7-^lPU-XX^'y^ 
2 8-^2l/'J-XX'r>y^ 
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